A Study of the Vegetation of El Fula Area Western Kordofan State by Ahmed, Mohamed
 
 
A Study of the Vegetation of El Fula Area 





Mohamed Ahmed Mohamed Ibrahiem 
B.Sc. (Agric.) University of Alexandria (1983) 




A thesis submitted in fulfillment of the requirement for the 
award of the degree of Ph.D. (Forestry) 
Department of Silviculture 
Faculty of Forestry  
University of Khartoum  
 











To the soul of my late supervisor Prof. 
Ahmed El Houri Ahmed. 


















I would like to acknowledge and express my appreciation and 
gratitude to my supervisors: Prof. Ahmed El Houri Ahmed Faculty of 
Forestry, University of Khartoum, who passed away before the completion  
of this work, Prof. Mohamed Mohamed Ahmed EL Nour Faculty of 
Forestry, University of Khartoum and Dr. Abd El Gabar Nasir Gumaa 
Faculty of Education, University of Khartoum for their helpful advices, 
assistance, critical comment and constant interest throughout this work. 
 I would like to express my appreciation to the staff of Medicinal and 
Aromatic Plants Research Institute, specially to the staff of (MAPRI) 
herbarium: Wail El Sadig, Haider Abd Al Gadir and Yahaia Suliman. 
 Also my thanks extend to Salman Mohamed and Abd Arrahiem 
Mohamed for their continuous help in the field work. 


















This study deals with the ecology and taxonomy of the vegetation of 
El Fula area Es Salam province Western Kordofan State, between longitudes 
28º ٤٠' N and 28º ٤9' N, latitudes 11º 47' E and 11º ٣٩' E, about 300 Km. 
South- west El Obied. 
In this study the ecological aspect focused on plant distribution, 
density, association, diversity and similarity between season and sites.  
Qualitative and quantitative analysis to the data collected from the 
field resulted in that there was fluctuation in vegetation cover, due to 
topography of soil, fluctuation of rainfall, human activity and over grazing in 
the study area. 
Biomass and carrying capacity were determined and compared with 
that  found by Harison  (1955) and  Hunting Technical Services (1964). This 
study shows that there is deterioration in carrying capacity and it was 
decreased from 78 a.u./ km2  in (1955) to 50 a.u./ km2  in (1964) to 12 a.u./ 
km2  This decline was attributed to the disappearance of  some of the 
preferred grazable species like Blepharis spp. and to the regression of some 
other species like Cenchrus spp.  And Zornis spp.  
In this research the soil seed bank was also studied on deferent soil 
depthes . The result was that The number of seeds decreased with the 
increase in soil depth, The percentage of trees and shrubs were very low 
(3%), compared with herbs (47%), grasses (37%), and sedge and parasites 
plants (13 %). 
It was found that there was a considerable difference between the 
number of dead and viable seeds / m2 at the same depth and between 
 iv
different depths.  The number of seeds was calculated and found to be 19700 
dead seeds / m2 and 7238 viable seeds / m2 on the surface layer (0-5 cm). 
However, 5333 dead seeds / m2 and 3104 viable seeds / m2 were calculated 
for the second layer  (5-10 cm). The dominant viable seed species on the 
surface layer (0-5 cm) were Schoenefeldia gracilis,  Mollugo nudicaulis,  
Aristida adscensionis  and  Dctyloctenium aegypticum. 
The regeneration of trees and shrubs was determined. Only ten out of 
the twenty-one species have shown new regeneration. The most dominant 
regenerating species were Acacia mellifera, Balanites aegyptiaca and 
Gueira senegalensis respectively. The number of sapling / ha were 7.7 
species in the present study whereas  26.7 species  were found by FNC 
(1998)  in the same area.  
In this research also 95 species were recorded, identified and 
classified, they were belong to 68 genera, and 32 families. Synonymous and 
vernacular names and their distribution were out lined. In addition, family 
Capparidaceae changed into Capparaceae and Cleomaceae and the family 












  ﺑﺴﻢ اﷲ اﻟﺮﺣﻤﻦ اﻟﺮﺣﻴﻢ
   وﻻﻳﺔ ﻏﺮب آﺮدﻓﺎن–دراﺳﺔ ﻋﻠﻰ ﻧﺒﺎﺗﺎت ﻣﻨﻄﻘﺔ اﻟﻔﻮﻟﺔ 
  ﻣﺤﻤﺪ اﺣﻤﺪ ﻣﺤﻤﺪ إﺑﺮاهﻴﻢ:  إﻋﺪاد اﻟﻄﺎﻟﺐ 
 :ﺧﻼﺻﺔ اﻟﺒﺤﺚ
ﺗﻨﺎول هﺬا اﻟﺒﺤﺚ دراﺳﺔ اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ ﻟﻤﻨﻄﻘﺔ اﻟﻔﻮﻟﺔ، ﻣﺤﺎﻓﻈﺔ اﻟﺴﻼم، وﻻﻳﺔ 
ل وﺧﻄﻲ ﻋﺮض ﺷﻤﺎ ٨٢ ˚٩٤ و  ٨٢ ˚ ٠٤  ́واﻟﺘﻲ ﺗﻘﻊ ﺑﻴﻦ ﺧﻄﻲ ﻃﻮل . ﻏﺮب آﺮدﻓﺎن
 آﻴﻠﻮﻣﺘﺮ ﺟﻨﻮب ﻏﺮب  اﻻﺑﻴﺾ ٠٠٣واﻟﺘﻲ ﺗﺒﻌﺪ ﺣﻮاﻟﻲ .   ﺷﺮق١١ ˚٧٤ ΄و  ١١˚  ٩٣
  .
اهﺘﻢ اﻟﺒﺤﺚ ﺑﺪراﺳﺔ اﻟﻌﺪﻳﺪ ﻣﻦ اﻟﻤﻌﺎﻳﻴﺮ اﻟﺒﻴﺌﻴﺔ  ﻟﻠﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ،  ﻣﺜﻞ اﻟﺘﻮزﻳﻊ واﻟﻜﺜﺎﻓﺔ 
ﺔ اﺛﺒﺘﺖ اﻟﺪراﺳﺔ أن ﺛﻤ. واﻟﺘﻨﻮع واﻟﺘﺸﺎﺑﻪ ﺑﻴﻦ اﻟﻤﻨﺎﻃﻖ واﻟﻔﺼﻮل ﻓﻲ اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ
ﺗﻐﻴﺮات ﻗﺪ ﺣﺪﺛﺖ ﻓﻲ اﻟﻐﻄﺎء اﻟﻨﺒﺎﺗﻲ ﻟﻤﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﻧﺘﻴﺠﺔ ﻟﺘﻐﻴﺮ ﺳﻄﺢ اﻟﺘﺮﺑﺔ وﺗﺬﺑﺬب 
  .اﻻﻣﻄﺎر واﻻﻧﺸﻄﺔ اﻟﺴﻜﺎﻧﻴﺔ  اﻟﻀﺎرة ﺑﺎﻟﺒﻴﺌﺔ واﻟﺮﻋﻲ اﻟﺠﺎﺋﺮ
ﺑﺎﻟﻨﺴﺒﺔ ﻟﺪراﺳﺔ اﻟﻜﺘﻠﺔ اﻟﺤﻴﺔ وﻃﺎﻗﺔ اﻟﻤﺮﻋﻰ ﻓﻘﺪ وﺟﺪ أن هﻨﺎﻟﻚ ﺗﺪهﻮرا واﺿﺤﺎ ﻗﺪ 
ﻋﺎم )اﻧﻴﺔ ﻟﻠﻜﻴﻠﻮﻣﺘﺮ اﻟﻤﺮﺑﻊ   وﺣﺪة ﺣﻴﻮ٨٧ﺣﺪث ﻓﻲ ﻃﺎﻗﺔ اﻟﻤﺮﻋﻰ ﺣﻴﺚ اﻧﺨﻔﻀﺖ ﻣﻦ 
 وﺣﺪة ﺣﻴﻮاﻧﻴﺔ ٢١إﻟﻰ   (  ٤٦٩١ﻋﺎم ) وﺣﺪة ﺣﻴﻮاﻧﻴﺔ ﻟﻠﻜﻴﻠﻮﻣﺘﺮ اﻟﻤﺮﺑﻊ ٠٥إﻟﻰ  ( ٥٥٩١
ﻣﺆﺷﺮ هﺬا اﻟﺘﺪهﻮرهﻮ إﺧﺘﻔﺎء ﺑﻌﺾ ﻧﺒﺎﺗﺎت  (.  ١٠٠٢ﻋﺎم ) ﻟﻠﻜﻴﻠﻮ اﻟﻤﺮﺑﻊ ﻓﻲ هﺬا اﻟﺒﺤﺚ
  وإﻧﺤﺴﺎر وﺗﺮاﺟﻊ اﻟﺒﻌﺾ اﻵﺧﺮ ﻣﺜﻞ  اﻟﺤﺴﻜﻨﻴﺖ.pps sirahpelB اﻟﺒﻐﻴﻞاﻟﻤﺮﻋﻰ ﻣﺜﻞ 
  .وذﻟﻚ ﻧﺘﻴﺠﺔ ﻟﻠﺮﻋﻰ اﻟﺠﺎﺋﺮ.  .pps  ainroZ ﺷﻴﻠﻨﻲ ﻧﺒﺎت   وpps surhcneC 
 ﻳﺘﻨﺎﻗﺺ ﺗﻤﺖ دراﺳﺔ ﻣﺨﺰون اﻟﺘﺮﺑﺔ ﻣﻦ اﻟﺒﺬور ﻓﻲ اﻋﻤﺎق ﻣﺨﺘﻠﻔﺔ ووﺟﺪ اﻧﻪ   
ﻧﺴﺒﺔ ﺑﺬور اﻷﺷﺠﺎر داﺧﻞ اﻟﺘﺮﺑﺔ ﻣﻨﺨﻔﻀﺔ ﺟﺪا وهﻲ ﺑﺰﻳﺎدة ﻋﻤﻖ اﻟﺘﺮﺑﺔ ، آﻤﺎ ﻟﻮﺣﻆ ان  
ﺑﻴﻨﻤﺎ  ﻧﺴﺒﺔ ﺑﺬور   %(   ٧٣)ﻮاﻟﻲ ﻣﻘﺎرﻧﺔ  ﺑﻨﺴﺒﺔ ﺑﺬور اﻟﺤﺸﺎﺋﺶ  ﺣ %( ٣) ﺣﻮاﻟﻲ 
  وﺟﺪ أن .  % (٣١)وﻧﺴﺒﺔ ﺑﺬور اﻟﺴﻌﺪ واﻟﻄﻔﻴﻠﻴﺎت  ﺣﻮاﻟﻲ  % ( ٧٤)اﻷﻋﺸﺎب ﺣﻮاﻟﻲ 
هﻨﺎﻟﻚ ﻓﺮوق ﻣﻌﻨﻮﻳﺔ ﺑﻴﻦ ﻋﺪد اﻟﺒﺬور اﻟﺤﻴﺔ واﻟﻤﻴﺘﺔ  ﻓﻲ اﻟﻤﺘﺮ اﻟﻤﺮﺑﻊ ﻓﻲ اﻟﻌﻤﻖ اﻟﻮاﺣﺪ  
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 ﻓﻲ اﻟﻤﺘﺮ  ﺑﺬرة ٠٠٧٩١وآﺬﻟﻚ اﻷﻋﻤﺎق اﻟﻤﺨﺘﻠﻔﺔ ، ﻓﻤﺜﻼ وﺟﺪ أن ﻋﺪد  اﻟﺒﺬور اﻟﻤﻴﺘﺔ 
ﺑﻴﻨﻤﺎ ﺑﻠﻎ  ﻋﺪد اﻟﺒﺬور اﻟﺤﻴﺔ ﻟﻨﻔﺲ اﻟﻄﺒﻘﺔ  (  ﺳﻢ٥ -٠)اﻟﻤﺮﺑﻊ ﻓﻲ اﻟﻄﺒﻘﺔ اﻷوﻟﻰ ﻣﻦ اﻟﺘﺮﺑﺔ 
ﻓﻘﺪ ﺑﻠﻎ (  ﺳﻢ٠١  – ٥) أﻣﺎ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻄﺒﻘﺔ اﻟﺜﺎﻧﺒﺔ ﻋﻤﻖ  .  ﺑﺬرة ﻓﻲ اﻟﻤﺘﺮ اﻟﻤﺮﺑﻊ ٨٣٢٧
ﻘﺔ   ﺑﺬرة  ﻟﻠﻤﺘﺮ اﻟﻤﺮﺑﻊ ﺑﻴﻨﻤﺎ ﺑﻠﻎ ﻋﺪد اﻟﺒﺬور اﻟﺤﻴﺔ ﻟﻨﻔﺲ اﻟﻄﺒ٣٣٣٥ﻋﺪد اﻟﺒﺬور اﻟﻤﻴﺘﺔ 
آﺬﻟﻚ وﺟﺪ أن اﻟﺒﺬور اﻟﺴﺎﺋﺪة ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ هﻲ .   ﺑﺬرة  ﻟﻠﻤﺘﺮ اﻟﻤﺮﺑﻊ  ٤٠١٣ﻋﺪد 
  ogulloMواﻟﻤﻮﻟﻮﺟﻮ   silicarg aidlefeneohcS ذﻧﺐ اﻟﻨﺎﻗﺔ : ﺑﺬور اﻟﻨﺒﺎﺗﺎت اﻟﺘﺎﻟﻴﺔ
 muinetcolytcaDوأم أﺻﺎﺑﻊ    sinoisnecsda aditsirA واﻟﻘﻮ siluacidun 
  .    muitpygea
ﺔ اﻟﺘﺠﺪﻳﺪ اﻟﻄﺒﻴﻌﻲ ﻟﻸﺷﺠﺎر واﻟﺸﺠﻴﺮات ﻓﻲ ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ  دراﺳأﻣﺎ ﺑﺨﺼﻮص 
وﺣﺴﺎب ﻋﺪد اﻟﺒﺎدرات ﻟﻠﻬﻜﺘﺎر اﻟﻮاﺣﺪ، وﺟﺪ ان هﻨﺎك ﻋﺸﺮة أﻧﻮاع ﻣﻦ أﺷﺠﺎر و ﺷﺠﻴﺮات 
 ﻧﻮﻋﺎ  ﻗﺪ ﺗﻤﻜﻨﺖ ﻣﻦ إﻋﺎدة ﺗﺠﺪﻳﺪهﺎ ﺑﺎﻟﺘﻮاﻟﺪ اﻟﻄﺒﻴﻌﻲ ، ١٢ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ اﻟﺒﺎﻟﻎ ﻋﺪدهﺎ 
 aicacAﺴﻬﺎ ﺑﺎﻟﺘﻮاﻟﺪ اﻟﻄﺒﻴﻌﻲ  اﻟﻜﺘﺮ أهﻢ اﻷﺷﺠﺎر واﻟﺸﺠﻴﺮات اﻟﺘﻲ  ﺗﻤﻜﻨﺖ ﻣﻦ إﻋﺎدة ﻧﻔ
 arieuG     واﻟﻐﺒﻴﺶ  acaitpygea setinalaB واﻟﻬﺠﻠﻴﺞ       ,arefillem
 (  ١٠٠٢ﻋﺎم ) ﺑﻠﻎ ﻋﺪد اﻟﺒﺎدرات ﻟﻠﻬﻜﺘﺎر اﻟﻮاﺣﺪ ﻓﻲ هﺬﻩ اﻟﺪراﺳﺔ  . sisnelagenes
   ٧٫٦٢( ٨٩٩١)  ، ﺑﻴﻨﻤﺎ ﺑﻠﻎ  ﻓﻲ دراﺳﺔ اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت  ﻋﺎم ٧٫٧
 إهﺘﻢ  اﻟﺒﺤﺚ ﺑﺠﻤﻊ  ووﺻﻒ وﺗﺼﻨﻴﻒ وﺗﻮﺛﻴﻖ ﻧﺒﺎﺗﺎت اﻟﻤﻨﻄﻘﺔ  ﺑﻬﺪف وأﺧﻴﺮا ﻓﻘﺪ
 ٥٩ﺗﻢ ﺗﻮﺛﻴﻖ ﺣﻮﻟﻲ .   اﻟﺘﺄﺳﻴﺲ  ﻟﻤﻌﺸﺒﺔ ﻟﻨﺒﺎﺗﺎت ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ ﻟﻔﺎﺋﺪة  ﻟﻸﺟﻴﺎل اﻟﻘﺎدﻣﺔ 
  ﻋﺎﺋﻠﺔ ، وﻗﺪ ﺗﻢ ٢٣ ﺟﻨﺴﺎ  و٨٦ﻧﻮﻋﺎ ﻣﻦ    ﻧﺒﺎﺗﺎت  ﻣﻨﻄﻘﺔ اﻟﺪراﺳﺔ  واﻟﺘﻲ  ﺗﻨﺘﻤﻲ اﻟﻰ 
آﻤﺎ اﺗﻀﺢ . اﻟﻤﺮادﻓﺔ  واﻟﻤﺤﻠﻴﺔ  ،وﺗﺒﻴﺎن  ﺗﻮزﻳﻌﻬﺎ وﺻﻔﻬﺎ وﺗﺴﻤﻴﺘﻬﺎ  ﺑﺎﻷﺳﻤﺎء اﻟﻌﻠﻤﻴﺔ و
 ﻏﻴﻴﺮت إﻟﻰ ﻋﺎﺋﻠﺘﻴﻦ  eaecadirappaCان ﺑﻌﺾ اﻟﻌﻮاﺋﻞ  ﻗﺪ ﺗﻢ ﺗﻐﻴﻴﺮ إﺳﻤﻬﺎ ﻣﺜﻞ 
 ﻏﻴﻴﺮت إﻟﻰ eaecanigolluM  وﻋﺎﺋﻠﺔ   eaecamoelC  و eaecarappaCهﻲ
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The Sudan is the largest country in Africa with an area of about      
2.5-million square kilometers (Hance 1964). It exhibits a wide range of 
diversity in its topography, climate, soil and hydrology. These 
characteristic variations are reflected in Sudan’s peculiar ecological 
habitats and vegetational zones, which extend from desert in the north 
through semi-desert, low rainfall savannah, high rainfall savannah to 
tropical zones in the south.   (Andrews, 1948. Smith, 1949. Harrison and 
Jackson, 1958 and Wickens, 1991). The present study has investigated 
the low rainfall Savannah.  
Higher Council for Environment and Natural Resources 
(HCENR) (1999) reported that there was no concrete evidence to show 
that climate norms have changed in the Sudan during the past century. 
There was evidence from analyses of rainfall data that isohyets have 
shifted to the south of their known boundaries. There was also a 
historical evidence of recurrence of episodes of droughts, soil erosion by 
winds and gully formation in the arid zone of Sudan north of latitude 
15º. Also HCENR concluded that episodes of drought became more 
visible after the famous Sahelian drought of 1967. Aerial surveys in 
1975 have shown that, compared to the desert limit set in 1958 during 
the study of the Sudan ecological zones, desert condition have advanced 
to the south at the rate of  5 – 6 Km per year. The aerial surveys were 
followed by extensive land surveys which confirmed that the desert was 
not advancing but that land productivity has deteriorated to the extent 
that it became desert.        
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The vegetational composition of a particular area is the result of 
interaction of species with varying ecological tolerances and 
requirements. Any change in the physical and /or biotic environment 
that alters the balances of interaction causes changes in vegetation with 
time. There are certain important sources of vegetational change such 
as the seasonal development of component species, processes of self-
regeneration, the life cycles of dominant species, variation in climate 
from year to year or over longer periods, gross disturbances to existing 
vegetation such as grazing or browsing and others  (Mile, 1978).  Also 
changes in vegetation that keep  the same overall appearance are 
defined as fluctuations, whereas changes which markedly alter the 
appearance of patches such  as that into different type is defined  as 
succession. 
Sudan is one of the Sudano - Sahelian countries seriously affected 
by drought and desertification since the late sixties up to the present. 
The area affected by drought and desertification in the Sudan lies 
between latitudes 12o to 18o N and traverses the country from the Nile in 
the east to the Chadian border in the west. (DECARP, 1976). 
Desertification encroached the northern fringe of low rainfall savannah 
ecological zone (DECARP,  1993).    
Studies on the ecology and flora of the Sudan were very few and 
represented in the work of Broun and Massey (1929). Smith (1949). 
Andrews (1950, 1952, 1956). Harrison and Jackson (1958). Ramsay 
(1958). EL Amin (1990) reported on the trees and shrubs of the Sudan, 
which regarded as  a standard reference  for the ecology and flora of the 
Sudan. 
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El Fula area was selected for investigation in the present study for 
many reasons. First, it lies in the low rainfall savannah, which is 
considered as an important zone in the Sudan for its economic values 
such as  agriculture and livestock, in addition to gum Arabic, wood and 
non-wood production.(Badi et al 1989) Secondly, The study area is 
considered as a home for Messeria tribe in their migration from Bahar 
EL Arab in the south to stay in El Fula area, with their animals, during 
the rainy season. 
Objectives: 
Studies on the floristic composition of the area and their ecology. 
To examine the effect of topography and other factors affecting the 
ecology of some important species. 
Determination of seed bank in the area.  
To make studies on the regeneration of woody species. 





















The Study Area 
2-1- Location:  
          El Fula area lies in Western Kordofan State, El Salam Province about 
300 kilometers from El Obied, between longitude 28º 40' N and 28º 49' N, 
latitudes 11º 39' E and 11º 47' E and altitude about 540 m above sea level. 
(Fig.1a) 
2-2- Topography: 
          The area is generally flat. It can be divided into three relative units: 
high (hills and goz), medium (hills and goz sides) and  low (flat and wadies). 
2-3- Geology: 
          The study area belongs to Umm Ruwaba formation and Basement 
complex. (Andrews & Korkains 1945; Whiteman, 1971 and Mitchell, 1991) 
The Umm Ruwaba formation was mainly composed of unconsolidated 
sands, sometimes gravelly clayey sands and clays. The clays are mainly buff 
to greyish or grey .The Basement Complex is of igneous, metamorphic and 
sedimentary rocks of Paleozoic or Mesozoic age. Umm Ruwaba series and 
Nuba sand stones overlay the Basement. 
          Edmonds (1942) reported that Umm Ruwaba formation was fluviatile 
and lacustrine but probably did not accumulate in one large and continuous 
lake extending as far north as the rocks still at Sabaloka. He also described 
Goz as the dune-like accumulation of sandy material, forming extensive 
gently rolling sheets and fixed dunes. There were stabilized partly by flora, 
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partly by a then crust of iron oxide and partly by fine silts and clay. The 



















3- 1 Vegetation of the Study Area   
          The vegetation of the study area has been described as part of the 
vegetation of Sudan. The first major attempt to produce a description 
and map of the vegetation of the Sudan was in 1948 by Andrews, 
followed by a modified map by Smith (1949), and Shawki (1957) and 
then Harrison & Jackson (1958). Hance (1964) described the area as 
part of the vegetation of Africa where Schnell (1970) described it as part 
of the world vegetation. Lastly Noordijk (1984) and Wickens (1991) 
described the study area as part of the vegetation of Sudan. 
          Andrews (1948) described the study area as Acacia tall Grass forest 
with annual rainfall of 21"- 40"  (1"  = 25.4 mm) (Fig. 6). The dominant 
trees and shrubs were Balanites aegyptiaca (L.) Del., Acacia nubica Benth, 
Sclerocarya birrea  (A. Rich.) Hochst. , Boscia senegalensis  (Pers.) Lam. 
Ex Poir. , Hyphaene thebaica  (L.) Mart., Albizzia amara  (Roxb.) Boiv. , 
Tamarindus indica L., Acacia senegal   (L.) Willd. , Bauhenia rufescens L., 
with Combretum   Loefl. spp., Diospyros mespiliformis   Hochest. ex DC., 
Ximenia americana L., Prosopis africana  (Gill & Perr.) Taub. And  
Gardenia lutea Fresen. The dominant grasses and herbs were  Aristida 
funiculata Trin.& Rupr. , Blepharis linariifolia Pers., Ipomoea hispida 
(Vahl.) Roem. Et sch. and Asteracantha longifolia     ( L.) Nees.   
          According to Smith (1949), the study area belongs to Mixed 
Deciduous Fire –Swept Forest . The dominant species were  Albizzia 
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anthelmintica Borongn. A. amara (Roxb.) Bori., Dalbergia melanoxylon  







Fig. ( 6 ) Sudan vegetation map. (Andrews, 1948) 
         
 Shawki (1957) reported that the study area belongs to low rainfall        
woodland savannah , subdivision Terminalia – Sclerocarya – Prosopis 
Savannah  woodland , with rainfall over 600 mm .  The dominant species were 
Terminalia laxiflora Engl. & Diels., Sclerocarya birrea (A. Rich.) Hochst .,  
Anogeissus leiocarpus Guill. &Perr. and Prosopis africana Guill &Perr. ) 
Taub., whereas  Tamarindus indica L. is usually associated with the 
dominants. In the dried part, small quantities of Guiera senegalensis 
J.F.Gmel, Acacia senegal (L.) Willd. , and Dalbergia melanoxylon  Guill. & 
Perr. have been found .  
          Harrison & Jackson (1958) described the vegetation of the study area 
as low rainfall woodland savannah on sand (Fig. 7). They divided this zone 
into three subdivisions, the area under study was exactly on the second 
division:  Combretum cordofanum  Engl. & Diel. Dabergia – Albizzia 
sericocephela  Savannah woodland . This zone occurs between 450- 600 
mm rainfall. The dominant tree species and shrubs were mostly  non-thorny: 
Combretum cordofanum Engl. & Diel. Dalbergia melanoxylon  Guill. & 
Perr. Guiera senegalensis J.F.Gmel,  Sclerocarya birrea (A. Rich.) Hochst. 
,Commiphora pedunculata (Kotschy & Pey.) Engl. , Lannea humilis (Oliv.) 
Engl., Terminalia laxiflora Engl. & Diels. , and Terminalia brownii Fresen. . 
Where Acacia senegal (L.) Willd. does occur ,it usually does so only as well 
defined patches, either following shifting cultivation or on the slopes down  
to depressions. Of the four most frequent dominant genera Combretum 
Loefl. And Guiera Juss. were associated more with softer sands and 
Dalbergia L. f with harder sands while Albizzia Duraz.  was associated with 
sand having a hardened  layer due to iron salts .The dominant grasses were 
Fig.(6) :Sudan vegetation map.(Andrews 1948) 
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Aristida pallida Steud.; Cenchrus biflorus Roxb.  and Aristida funiculata 




Fig. (7) Sudan vegetation map (Harrison  & Jackson, 1958) 
 
 (B. linariifolia Pers.) , Zornia diphylla (non Pers.) Broun & Massey P. P. 
and  Monechma hispidum Hochst.   
          Hance (1964) described  the vegetation of  the study area  as 
part of the vegetation of Africa and belongs  to  Acacia grass 
steppe and savannah with 14"-30"  (1" = 25.4mm) of average 
precipitation per year (Fig. 8) .  
          Schnell (1970) described the study area as part of the vegetation  of 
the world  and it belongs to Sahara – Zammbesian  in the broad zone of 
Boreo – Subtropical  zone of the world.             
          Noordijk  (1984) described the study area as Sahel savannah thorn 
scrub , with rainfall of  (300-600 mm) per year and with short annual grasses 
fewer than  1m. high and scattered trees up to 10 m. high. 
          According to Wickens  (1991) the study area belongs to Thorny 
Savannah and scrub on sand (Fig. 9). It was characterized by Acacia tortillis 
(Forsk.) Hayne and Leptadenia pyrotechnica (Forssk.) Decne., in the 
northern  and drier regions merging more or less imperceptibly with  Acacia 
senegal (L. ) Willd. which dominates the major area  of dunes and sand 
sheets. The dominant grasses were Eragrostis tremula Hochst. ex Steud.;  
Aristida  funiculata Trin.& Rupr., Aristida stipoides Lam. , Anthephora  spp. 
, Cenchrus biflorus Roxb. and Cymbopogon  nervatus  (Hochst.) Chiov. The 
latter often forms pure stands on poorly drained soils. Rainfall was between  
(250- 630 mm) per year . Fires swept through the vegetation of these sandy 
soils during the dry season and they are unusual now because the vegetation 
has been so severely devasted by the combined effect of overgrazing and 
drought.  Bari (1992) studied the change in vegetation of the Sudan with 
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special reference to the savannah zone, and concluded that the agricultural 
practices, felling of trees, overgrazing, trampling , drop in well levels were 







Fig. (8) Vegetation map of Africa (Hance  1964) 
 




3-2  Rangeland and biomass: 
3-2-1 Factors Affecting Vegetation and Animal Life:  
     In Africa, rainfall is the most important factor that affects 
people and animal’s life, and influences pattern of plant growth. Life thrives 
when rain falls. Low rainfall woodland savannah zone, which occupies an 
area of (680,900 km2) was the largest of the vegetation zones of the Sudan 
(Badi, et al 1989). This zone extends from east to west and most of the 
animal resources were found in it. 
      Harrison (1955) reported that the low rainfall-woodland savannah on 
sand was not a good grazing country. The Baggara tribes used the northern 
parts to avoid Tse Tse fly and mud in the rainy season, while the southern 
parts in the dry season have  little growth after burning of perennial grasses. 
The poor quality of the grazing matter  is probably due to lack of saltiness. 
He also reported that the most important grazing species were Eragrostis 
trermula Hochst. ex Steud ., Cenchrus biflorus Roxb., Blepharis linariifolia 
Pers., Zornia diphylla  (non Pers.) Broun & Massey  and annual Aristida  
adscensionis L. He also stressed the excellence of Blepharis spp. to all 
livestock kinds. 
Pratt & Gwynne (1977) reported that the most important types for 
grazing in east Africa were the deciduous woodland, open and wooded 
grassland, evergreen and thorn bush land and dwarf shrub grassland.  
According to Ridder et al (1982), growth was determined by rainfall 
parameters such as distribution, frequency, amount and intensity of 
individual rains. Noordijk (1984) recorded that food supply, food quality, 
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water supply and diseases can all act as limiting factors in the distribution of 
domestic animals. Although the amount of plant growth increases with 
rainfall , the quality of these plants may deteriorate. The quality of the 
fodder is usually best in areas of low rainfall and decreases northwards. 
Noordijk (1984)  also reported that camels and goats were browsers, feeding 
mainly on shrubs and trees and that cows and sheep were grazers, feeding 
mainly on grasses and herbs.  
3-2-2 Definitions of the Range: - 
Range is normally considered to be any natural vegetation or unfenced 
land in low rainfall areas grazed by domestic livestock or game animals 
(ICA.1959) .  Stodart et al (1975) defined rangelands as those areas of the 
world which have, by reason of physical limitations, low and erratic 
precipitation, rough topography, poor drainage or cold temperature. They  
are unsuitable for cultivation and they are a source of forage for free ranging  
native and domestic animals, as well as  wood production, water, and 
wildlife.  
Vallentine & Philips (1980) reported that range is an uncultivated 
grassland, a shrub land, or a forested land with herbaceous and or a shrubby 
under-story, particularly those areas producing forage for grazing or 
browsing by domestic and wild animals. Forest Services (1981) reported that 
range is a land that provides or capable of providing forage for grazing or 
browsing animals, and includes all grasslands and shrublands which are 
collectively called “rangeland” and those forestlands that will continually or 
periodically, naturally or through management, support an under-story of 
herbaceous or shrubby vegetation that provides forage for grazing and 
browsing animals. Also included, are those lands that have been seeded by 
non - native plants but are managed as if the species are native. 
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Darag & Suliman (1988) defined rangelands as wild uncultivated 
lands and in which multiple uses can be accommodated. Rangelands also 
have been defined as those areas of the world which are not barren desert, 
cultivated or covered by solid rock, ice or concrete, (Holechek et al 1989).  
Maxwell (1991) defined rangelands as areas that have remained 
uncultivated for long periods of time and are capable of providing habitats 
for domestic animals and wildlife.  
 
3-2-3 Range conditions and trends:   
The concept of range conditions and trends originated in the United 
State of America. Condition is currently defined as “the state and health of 
the range based on what that range is naturally capable of productivity’’ and 
trend is defined as “the direction of change in range condition and soil”. 
(Range Term Glossary Committee 1964).  
According to Forest Services (1981) range condition is an estimate of 
the degree to which the present vegetation and ground cover departed from 
that which was presumed to be natural potential (or climax) for the site. The 
natural or ecological potential of a site is considered to be the amount and 
kind of vegetation that would exist on the site under the existing climate, 
physiography and soil, if the effects of man and his agents were removed 
and natural catastrophes have not occurred.  
The less the departure in terms of plant species composition, 
production, and ground cover, the better is the condition. The greater the 
departure in composition or ground cover and the less the production relative 
to the potential for the site, the lower is the range condition. The rating is 
ecological and provides an effective way for evaluating changes as a result 
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of past or present use. Forest Services also reported that rangelands were 
rated into four condition classes: good, fair, poor, and very poor, depending 
upon the degree of departure of the present vegetation from the ecological 
potential of the site. Good condition rangelands are those on which the 
present vegetation and soil are between   61&100 percent of the potential for 
the site. Fair condition rangelands are between 41 & 60 percent of the 
potential. Poor rangelands are between 21 & 40 percent of the potential, and 
very poor rangelands are about 20 percent of the potential or less. 
 
3-2-4   Biomass and Carrying Capacity:  
Barbour et al (1987) reported that biomass is the weight of vegetation 
per unit area and productivity is the rate of change in biomass per unit area, 
over the course of growing season or year. Vallentine (1990) suggested that 
forage is the part of vegetation that is available and acceptable for animal’s 
consumption, whether grazed by animals or harvested.     
Brody (1945) calculated the food requirement for animal unit. He 
recorded that weights have frequently been used as a guide to establish food 
requirements of animals and a good deal of research has gone into 
relationship of body size to nutrient needs. Although size does affect the 
need for maintenance of body tissue and heat losses, energy requirements 
were more directly related to body surface, which varies with the two – third 
power of the body weight. His proposal was based on studies of basal 
metabolism (when an animal was in a fasting and resting state) and that food 
requirements vary with the 0.73 power of the body weight. This figure has 
been widely used, although, other investigations have reported higher 
values. Graham (1972) suggested that the food requirement was 0.9 of the 
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body weight for sheep and cattle and that 0.75 was commonly acceptable as 
a mean value for all species of animals.  
According to Harrison  (1955) the carrying capacity for communities on 
sandy soil was found to be 78 livestock units per square kilometer, whereas 
on clay soil it was 31 animals units per square kilometer, and in the Gezira, 
where supplementary fodder was available, it was 195 animals units per 
square kilometer. 
Hunting Technical Services (1964) recommended an average 
carrying capacity not exceeding 50 livestock units per square kilometer. 
Census data would suggest that over-stocking has occurred in Kordofan 
province over many years and with the onset of the drought years, 
deterioration in carrying capacity was inevitable.  
Suliman (1986) reported that in El Rawashda forest (low rainfall 
on clay) forage production was 0.05 ton per hectar. Forage production values 
obtained from ungrazed spots was 2.05 ton per hectar. Darag and Suliman 
(1988) suggested that the carrying capacity of the rangeland could be 
determined as animal unit per hectar per day, and that it can be calculated by 
using the total biomass productivity and then applying the proper use factor 
(0.5) i.e. half of the production was considered to be available for grazing. 
They also suggested that the daily animal unit requirement was 10.5 
kilogram per day.  
Darag (1996) suggested that the carrying capacity was a term used to 
determine land use in terms of livestock grazing and defined it as the number 
of livestock that can graze on a defined size of rangeland for a limited period 
of time. It was determined on the basis of range biomass production and the 
amount of feed requirement per animal unit.  
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Kumar and Asija (2000) reported that the carrying capacity of a 
system  varies from region to region depending upon population pressure,  
dependence on food, water, energy, raw material requirement, waste 
production and important export. In order to live within the carrying 
capacity, the society will have to change the life style and consumption 
pattern in such a manner that causes least damage to the ecosystem.  
Over-population in a particular region and excessive pressure on land 
must be reduced. Kumar and Asija (2000) stressed the need for changes in 
the present land use policy, improvement of land technical system and 
population control. Forest lands will have to be used in such a way that 
maintains their biodiversity, productivity, regeneration capacity, vitality and 
their potential to fulfill present and future, relevant ecological, economic and 
social functions.  
Mustafa et al (2000) defined carrying capacity as the maximum 
number of animal units that a certain range site can accommodate for 
specific period of time on sustainable basis.  
 
3-3    Soil seed bank: 
The earlier studies of the soil seed banks started in 1859 with 
Darwin, when he observed the emergence of seedlings, using soil 
samples from the bottom of a lake. However, Roberts (1981) 
studied the occurrence of seeds at different soil depths and reported 
that the weed seeds have been studied with more intensity than 
others because of their economic importance.  
Fay and Olson (1978) reported that the depth from which 
samples should be taken would depend on the type of vegetation 
and the purpose of the study.    
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According to Roberts (1981) the 
term soil seed bank has been used to 
designate the viable seed reservoir 
present in the soil. The best way to 
determine the presence and amount of 
seeds in the soil is to observe the 
seedlings emergence at the site. 
However, the most frequently used 
technique involves the determination 
of the number of seeds placed in soil 
samples for germination in 
appropriate places, or using physical 
separation of seeds from the soil 
particles, based on differences in size 
and density. 
    For Pruesetey (1986), seed bank is 
the number of seeds present in the soil, 
which come from either plant species 
in the site or seeds transferred from 
elsewhere through dispersal or other 
means. Levels of seed reserves depend 
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on the level of seeds input from the 
sward, rate of seed loss by predictions 
or any other means, incidence of 
germination and probability of 
successful establishment.  
Baker (1989) stated that the seed reservoir corresponds to the seed not 
germinated but potentially capable of replacing the annual adults, which 
have; disappeared by natural death or diseases, disturbance and animals, 
including man. All the viable seeds present in the soil or mixed with soil 
debris constitute the soil seeds bank (Simpson et al, 1989).  
Seed banks of most plant communities represent a vast stock of 
regeneration potential. The recruitment of new individuals from the seed 
bank, may have a determining effect on the composition and pattern of 
vegetation within the community (Dessaint et al, 1991).  
For Christoffoleti and Caetano (1998), soil seed bank is the reservoir 
of viable seeds or of vegetable propagules that are present in the soil and that 
are able to recompose natural vegetation. Gaiballa (1995) concluded that the 
seeds found in the onset of the rainy season came from the plants of the  
previous rainy season or dispersal from outside the area.  
Fernandez – Quintanilla et al (1991) reported that the soil seed bank is 
the life cycle origin of the annual species, being fundamentally the cause of 
its persistence in perennials. Besides the soil seed bank there is a bank of 
vegetative propagules like tubers, rhizomes and stolons.   
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The technique for estimating population of viable seeds in the soil can 
be grouped into those, which involve sieving flotation and subsequent 
viability determination and those that rely on direct assessment of seedlings 
arising from soil samples (Kropac, 1966). 
Buhler and Maxwell (1993) stated that the method of emergence of 
seedlings is simple and has the advantage of easy identification of the 
species, however, it requires space in the green house or growth chamber 
and the result can be influenced by seeds dormancy. Also they reported that 
the use of substances that promote the floatation is a good method for seed 
separation but these substances can reduce the viability of the seeds. It is, 
therefore desirable to reduce the seed exposure to the solution in order to 
reduce the losses in the seed viability. 
The germination technique, although undoubtedly useful, may be less 
efficient than the  extraction method (Jensen, 1969). 
Several chemical substances have been used for seed separation, 
mainly cheap salts that are not highly toxic too. Potassium and Sodium 
carbonate , Zinc, Calcium chloride are examples (Roberts, 1981). 
Bull and Miller (1989) stated that the physical extraction of seeds 
from soil tended to overestimate the number of germinating seeds, since 
extraction counts may include dormant and non-viable seeds. The seed 
numbers are normally expressed as number of seeds/m2 related to certain 
soil depth. They also stated that the determination of proportion of dead 
seeds present in the soil seed bank is important in studying population 
dynamics and methods of determining viabilities have been developed. 
A simple technique was determined for rapid determination of weed 
seeds, rhizome, corm, or bulb populations in the soil. Soil samples were 
placed in nylon mesh bags. The soil was washed from the bags by machine 
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leaving only small residues including the desired propagules. These were 
hand separated and the seed population of a given plant species is calculated. 
The total manipulation time per sample was approximately ten minutes (Fay, 
and Olson, 1978). Each soil sample (250 g) was placed and filtered through 
three sieves of mesh 1.0, 0.5, 0.25 mm. and then washed for 10-15 minutes. 
The remaining residuals in the three sieves were washed by about 250 ml of 
water in a tray, transferred into 500 ml beaker and stirred. The floating 
organic matter, including dead seeds, was filtered using funnel with a filter 
paper inside it. The funnel was placed into a one-liter side arm flask to aid 
filtration. The filtered residue in the filter paper was transferred to a 9 cm 
petri dish and the organic matter was  retrieved including mainly dead seeds. 
About 250 grams of Calcium chloride (CaCl2) were added to the same 
sample residues. The floating material, after stirring, included mainly live 
seeds. (Ramadan, 2001). 
Johnston et al (1973) designed a technique using CaCl2 solution for 
separating seeds of approximately equal sizes and/or shape. There was no 
effect on germination from soaking weed seeds for 40 minutes in CaCl2 
solution. 
Bull and Miller (1989) reported a comparison of techniques for 
estimation of arable soil seed banks and their relationship to weed flora. 
Estimation was made for the weed seed bank using two methods. The first is 
physical separation of seeds from the soil mineral fraction by sieving and 
floatation procedure and the second is by placing soil shallow containers in a 
green house where seeds could germinate and be periodically counted over a 
period of eight months. The two techniques proved effective for detection of 
individual species in the seed bank and also provided comparable estimates 
of the relative density of individual weed species. Weed seedlings 
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represented less than 10% of the number of seeds estimated by physical 
extraction. 
Teketay (1996) studied the vertical distribution of the soil seed bank 
and number of species at all sites. He  reported that the highest densities 
were observed in the upper three centimeters of soil followed by gradual 
decrease in density with increasing depth. In general, herbs, grasses and 
sedges were more deeply distributed in the soil than trees, shrubs and 
climbers, suggesting differences in seed longevity and movement of seeds in 
the soil. Herbs and  grassland sedges have small and long-lived seeds 
compared with many woody species, which have relatively large and short-
lived seeds, and that species with small seeds have better chances of 
becoming buried in deeper layers of the soil.  
Roberts and Richettes (1979) studied the seed bank by subsequent 
floatation in water and saturated CaCl2 solution. Hayashi et al (1978) 
determined that the seeds that sank in water but floated in CaCl2 were viable 
if they remained firm under gentle pressure. 
Peter (1996) reported that in many plant species the soil seed bank is 
of great importance for the survival of populations such as seeds of many 
species which may remain dormant in the soil for many years. The size of 
the weed seed bank varies to a great extent. Jensen (1969) found the average 
seed bank size of 57 Danish fields, within the upper 20-cm., is 50258 living 
seeds/m2, varying between 600 and 496200 seeds/ m2. 
 
The British investigator Roberts and Stokes (1966) found that the 
average seed bank of 58 fields was between 1600 – 8600 live seeds within 
the upper   15 cm. 
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 Van Hofsten (1947) estimated the amount of seeds of Sinapis 
arvensis in a field near Uppsala, Sweden where he found an average 
1771seeds /m2 In the top soil (0 – 30 cm). 
Ebregt et al (1988) reported a poor estimation of the seed bank due to 
large yearly fluctuations in emergence and growth conditions. Thus soil 
sampling is a more reliable method than field surveys to estimate the seed 
bank.        
 
     3 –4  Regeneration:    
 Auroasha (1998) reported that the natural regeneration of 
vegetation is a dynamic process by which life recolonises land when the 
vegetation has been partly or totally destroyed. Life recovers the lost ground 
through the mechanism of the succession of species 
 The dynamism of the succession of species happened through three 
stages, after lava flows on major landslide, the first species that began the 
colonization were lichens and mosses, as their spores had the ability to travel 
long distances with the wind from undisturbed area. Over time they affected 
the soil and activity was adequate for the next germination of pioneers, 
which was the grass family (Gramineae). As the humus content and soil 
depth increased, larger and larger specimens could exist. Perennials 
eventually replaced annuals and then replaced by permanent species. In time 
stable community was established allowing an increasing diversity in the 
number of species, increasing density per unit of surface and increasing 
height of the canopy and depth of the soil (Auroasha 1998). 
 Also Auroasha (1998) reported ultimately within the limitation of 
climate, soil, and hydrology, the vegetation reached the stage of maximum 
biomass per unit of surface and maximum stability, diversity and 
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sustainability, which is called by convention, climax vegetation. It has been 
estimated that this process could take at least thousand years. 
 Dixon  (2001) reported that all land is dynamic rather than static, 
alive and already contains patterns for how it will develop, given the 
opportunity. These patterns will influence regeneration and they include 
factors such as soil type, aspect, slope, drainage, and seed resources …etc. 
To trigger regeneration, we generally do not need to know much about this, 
as the land will tend to sort itself out anyway, making good any deficiencies 
in terms of nutrients, increasing water retention and building shelter. He also 
reported that there are many limiting factors that effect the regeneration like 
grazing animals that eat new regenerating species, agriculture, the ploughing 
and lack of available seed sources in the soil seed bank.  Too dry and too wet 
soils also effect regeneration. 
 Steward Community Woodland  
(SCW)    (2004) defined natural 
regeneration at its simplest “is the 
nature doing its own thing without 
human intervention.” It usually refers 
to the idea of process by which native 
species return to area of land that has 
been degraded (usually by the 
activities of human). Natural 
regeneration should occur as long as 
there is sufficient existing native 
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biodiversity in the area. It may take 
time but regeneration should occur. 
Those species, which are most suited 
for the particular habitat at any time, 
will do best. As time passes, the 
habitat will change and other species 
may take the place of the earlier 
pioneers. SCW (2004) also reported 
that the advantages of natural 
regeneration are: good early root 
development by native seedlings, less 
disturbance to soil ecology and 
reduced risk of soil erosion, low cost 
establishment, less labours and 
equipments required, and no problem 
with geographical origin of seeds.   
 The disadvantages are mainly of 
economic concern and include: less 
control over initial stocking and 
spacing, generally lower commercial 
yield, no generic improvement or the 
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introduction of disease resistant stock, 
possible delays in regeneration due to 
drought or inadequate seeds and the 
possible need for precommercial 
thinning to ensure good growth.    
  Smith (1986) reported that all of Canadian's forests originally 
developed from natural regeneration without human intervention. Fire blow 
down and insect attack are the usual agencies for mortality of old timber and 
the tree species. 
Kirkpatrick et al (2000) reported that natural regeneration is the 
process by which old trees and shrubs replace themselves without 
intervention. It is by far the best form of regeneration. Natural regeneration 
arises from seeds that have fallen from existing plants or from vegetative 
recovery such as sprouting from shrubs or roots. Many bush species 
regenerate primarily from resprouting rather than seeds. 
The advantages of natural regeneration are that it is cheap and 
effective in re-establishing or rehabilitating the bush on your property, 
particularly on large areas. It occurs from plant material that is already 
present, so it will be best suited to environment and it will help to protect the 
genetic make- up of the bush on your property.  
Kirkpatrick et al (2000) also reported that there are many causes for 
poor natural regeneration: too high stock levels which graze the young 
seedlings, competition from grasses and other native species, lack of 
regenerating fire, soil compaction by the hooves of stock, seeds harvesting 
by ants and predation by other invertebrates…. etc. 
 29
Johnson (1998) reported that regeneration is a forestry practice 
aimed at the establishment of new trees as the old trees become mature and 
are harvested. The regeneration is affected by the forest soil, topography, 
species woodland density and existing regeneration.  
   FNC and FAO (1998) reported that regeneration of woody 
vegetation in Kordofan State Muglad sheet showed that the average number 
of regenerating stems per hectar was 26.7. This figure showed that there was 
a considerable regeneration occurring in the area compared to average stems 
count of trees and shrubs  (32 stem /ha.).   
Seydack et al (2000) reported that regeneration individuals are 
plants between 50 cm. and 1.5 m. in height. Seedlings were identified as 
those individuals without any root connection to an adult.     
 
                 
                 
 
 
     
 
                      
  










Materials and Methods  
 
4-1  introduction: 
             Three field trips were done during the period 2001-2002 to study 
the floristic composition and ecology of the species in relation to 
topography and other factors affecting vegetation diversity, density and 
distribution in the study area. The study area is generally flat but it is 
divided into three relative sites high (hills) medium (Goz) and low (flat 
and depressions). 
 
4-2 Shape and size  of quadrat:  
            The quadrat methods originated by Frederck Edward Clemens 
1874-1845 (Pound & Clemrnts 1898). A quadrat is a frame of any shape 
that can be placed over vegetation to estimate plant count or species list. 
Also quadrat means any sampling unit, whether squire, rectangular. 
Circular or even irregular (Pound & Clements, 1898. Hopkins, 1974. 
Weaver & Clements, 1938. Kent & Coker 1992 and Gwynne & Bratt 
1977). Different vegetation types require different quadrat sizes. The 
sizes more often used are :  
         0.01- 0.25 m2   bryophyte, lichens and algae. 
        1-16m2 grassland, tall herbs, short shrubs or aquatic plants. 
25 - 100 2 tall shrubs community. 
        400 – 2500 m2 trees. 
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these are recorded by (kent & Coker,1992. Pound & Clements, 1898.  
and Weaver & Clements, 1938.). 
            The sapling quadrat can be distributed in the study area 
randomly, stratified random sampling ,systematic, transect or plotless 
sampling. (Weaver & Clements, 1938. Hopkins, 1974. Kerbs,1898).  
Hopkins (1974) reported it is not often possible to carry out a complete 
quantitative analysis of a community because its large size. Many 
thousand of squire kilometer can be sampled by few hand quire meter. 
Hopkins 1974 suggest  1% ,  5 %  or  10 %  can be sampled, and the 
number of quadrats is at least 25  quadrats should be observed and in 
most studies this number should be 50 or 100 quadrats. 
            The materials examined were collected from an area of twenty 
five squire kilometers. The sampling quadrats were distributed 
systematically, the size of quadrat is 50 X 50 m. the intervals between 
quadrats is 500 m. and between lines is also 500 m. measuring tape and 
compass were used. (Fig 1b).     
 
4-3 The study on the flora:  
 
A total number of 95 species were collected, identified, and 
classified. These species belong to 68 genera and 32 families. The 
collected specimens were deposited at Medicinal and Aromatic Plant 
Research Institute Herbarium (MAPRIH). Quantitative and qualitative 
parameters were determined the various factors affecting vegetation of 
the study area.  
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4-4  Trees and shrubs:  
             Determination of density, abundance, frequency, and the 
relations between them were outlined, also association, similarity 
and diversity between dominant woody species were studied. 
Results were recorded as count-quadrats and analysis was done for 































4-4-1 Density (D) of woody species:  
This means the numbers of individuals per unit area, (Grieg & 
Smith),  and calculated as follows: 
 
                 quadrats ofnumber  Total
   sindividual ofnumber  Total=D  
 
The total areas of quadrats were estimated in square meter.  The 
results of density of trees and shrubs were compared with that found by 
FNC (1998). 
 
4-4-2 Abundance (A): 
This was calculated by the equation:  
                 quadrats occupied ofNumber 
   sindividual   ofnumber    Total    =A   
 
4-4-3 Species frequency (F): 
              Frequency is defined as the probability or chance of finding an individual of a particular species in a given sample area or 
quadrat.      (Grieg & Smith, 1957, 1982 ) 
               100quadrats ofnumber  Total
   quadrats occupied ofNumber % XF =   
 
4-4-4 The relationship between D, A, & F:   
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This can be represented by the 
following equation:                  
                      100 D = A X F 
 
                       D   = A X F  
                                              100 
 
The density may be produced by high frequency and low abundance (regular distribution) or low frequency and 
high abundance  (contagious distribution).   
           
4-4-5 Degree of association between dominant woody 
species  
Degree of association between the dominant species was determined 
using chi-square (χ2) through presence or absence data entered in 2x2 
contingency table for combinations of species (Grieg & Smith 1957, Kent & 
Coker 1992) . 
Table (1): 2X2 contingency table: 
 
Species X 
 + _  
+ a c a+c 








Cell a = number of quadrats in which species (X) and species (Y) are 
present. 
Cell b = number of quadrats in which species (X) is present but species (Y) 
is not. 
Cell c = number of quadrats in which species (Y) is present but species (X) 
is not. 
Cell d = number of quadrats in which both of species (X) and (Y) are absent. 
Calculation of (χ2) (chi-square) for degree of association between 
species was done by the following formula: - 
 











     N =∑ a+b+c+d 
     0.5N = Yates’s correction for small sample less than 500 sample. 
 
4-4-6  Nature of association between dominant woody species: 
 The nature of association was determined by calculating the 
expected frequency of the joint occurrence (J.O.), cell (a) (Sargent 1948 and 
Kent &Coker, 1992). as follow:  
                                       N
cabaOJ ))((.. ++=
 
If the observed value for joint occurrence exceeds the expected 
value in the 2x2 table then the two species are positively associated and tend 
either to be present together or absent together. 
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If the observed value is less than the expected value, then the 
association is negative and the species are rarely found together i.e. when 
one species is present, the other is more likely to be absent . 
 
4-4-7 Simpson’s Index  (Species diversity) (Si D):  
Simpson’s Index is an index of diversity (Kent &Coker, 1992).  It 
is calculated from the formula: -                                     








        SiD = Simpson’s Index of diversity 
        N = Total number of individuals  
        n = Number of individuals of each species 
         Σ= Sum of. 
Interpretation :- 
1- A high diversity index suggests that the community is ancient and 
ecologically stable, and very likely to remain the same for centuries. 
2- A low index suggests that the community is of recent origin or 
affected by recent changes (usually caused by man, agriculture or 
grazing ……etc.) It is probably unstable and likely to change rapidly 
(Chapman & Reiss, 1999). Pielou (1969) recorded that the value of 
diversity index usually lies between 1.5 and   3.5. 
 
4-4-8  Similarity coefficient between sites: - 
              Sorensen (1948) coefficient of similarity can be calculated by the 
following formula:  
 37
 





Ss = Sorensen coefficient of similarity. 
 a = number of species common to both quadrats or sample                                                     
b = number of species in quadrats / sample (I) 
c = number of species in quadrats / sample  (II)  
             The coefficient is multiplied by 100 to give a percentage similarity 
figure. Dissimilarity between species in quadrats was determined as fallows: 
                               SsityDissimilar −= 1  
 
This coefficient works out for the similarity between high, medium, and low 
sites. Another coefficient (Cszekanowski, 1913) coefficient) of similarity 
has been used for trees and shrubs and between seasons. This was 
determined by the following formula: 




















Sc =           Cszekanowski coefficient of similarity. 








),min( =    The sum of the lesser scores of species “i” when it 
occurs in both quadrats. 
m = number of species.   
 
            Similarity coefficient between, quadrats near the City and 
that far away from it was determined using Jaccard (1912) 
coefficient by the following   formula: 
                               cba
aSj ++=  
 
Where: 
Sj = Jaccard coefficient of similarity. 
 a = number of species common to both quadrats or sample area. 
b = number of  species in quadrats / sample (I). 
c = number of  species  in quadrats  / sample  (II).    
 
              The coefficient is multiplied by 100 to give a percentage   similarity 
figure. 
                    SjityDissimilar −= 1  
This formula is also used for annuals and perennials.  
 
4-5  Annual and perennial: 
            The ground floristic composition of the study area is considered as a very 
important part of the vegetation of the Sudan, due to its grazing value. Detailed 
surveys for annuals and perennials have been done for density, abundance, frequency, 
and the relations between them were outlined, also association, similarity and diversity 
between dominant Annual and perennial were studied at the same area using 
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systematic (1x1 m) quadrats. Results were recorded as count quadrats. Analyses for 
similarity and dissimilarity for the same sites were carried out using Jaccard (1912) 
coefficient formula.  
 
4-6-   Biomass of herbaceous species: 
For determining herbaceous species biomass productivity of the 
study area, 48 systematic quadrats (1x1 m) were studied. Vegetation on 
each quadrat was clipped above the ground level using scissor, knife, and 
saw, then sorting out the species. The dry weight of each species was found 
by drying them for 24 hours at 105°C and weighing the dried plant material  
(Kent & Coker, 1992). The results were expressed in grams per square 
meter, then gram per hectare, and lastly Kilogram per square kilometer. 
 
4-7 Carrying capacity (C.C.) herbaceous species:  
The carrying capacity of the study area was determined according to Darag 
& Suliman (1988) who suggested that the carrying capacity of the rangeland 
can be determined as animal unit / ha / day using the following formula:  
     t requiremenunit  animalDaily 
    /haproductionmatter   Allowable.. =CC   
Where: 
Daily animal unit requirement =10.5 Kilogram / day.  
 
 Allowable matter production was calculated by using the total 
biomass productivity and then applying the proper use factor (PUF),  (0.5) 
i.e half of the rangeland production was considered to be available for 
grazing.  
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Animal unit  (a.u.) = one cattle, = 6 sheep, = 6 goats, = 2/3 Camel.  
(Harrison, 1955). The results were compared with those of Harrison, (1955) and 
Hunting Technical Service (1964). 
   
4-8   State of soil seed bank:  
For determining the soil seed bank, 84 soil samples (10x10 cm.) were taken 
from different sites, for two depths (0-5 cm.) and (5-10 cm. Seed extraction (flotation 
and sieving) methods were used. The soil sample was mixed and split into two equal 
parts, one part processed for determining seed population by water, sieves, and 
calcium chloride. Soil samples were placed in sieves of 1.0 mm., 0.5mm., 0.25 mm., 
0.01mm., pore sizes, and washed  for 10-15  minutes .The remaining  residual in the 
four sieves  was collected in a beaker and 250 ml of water were added. The floating 
residue was then filtered using funnel with filter paper inside it. The funnel was placed 
into another beaker together with the filtered residue, which includes organic matter 
and dead seeds.  
About 250 g. of calcium chloride (Ca Cl2) were added to the sample. the 
floating material was stirred , including mainly viable seeds, filtered and then left to 
dry  for identification.  
The number of seeds per unit area (N.S)  (m2 ) is calculated by the following 
equation:  
 
                      Number of seeds per depth X 2 X 100 X 100 
   N.S =         ------------------------------------------------------ 
                       Quadrat area X number of quadrats per depth    
 
4-8-1 Seeds identification: 
A reference seed collection for the species in the study area 
prepared and photographed by digital camera using Lenses and 
MBC–10 dissection Microscope (X40). Seeds for 27 plant species 
have been collected and photographed. The collected plant seeds 
were compared with the reference seed collection and their species 
were identified. 
The collected seeds were then compared with the reference seed collection for 
identification.  
 
4-9  Taxonomy of the vegetation in the study area: 
          Collection, identification and classification, of the floristic composition of the study area were determined, using the 
available relevant floras of the Sudan, like Broun & Massey (1929), Andrews (1950,1952, 1956), El Amin (1991), Braun et al 
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(1991), also vernacular names and citations have been extracted from Crowfoot (1928), Andrews ( 1949), Thirachul ( 1984) and 
Wickens (1976).  in addition to relevant floras of Africa, like Milne. & Polhill,(1960-1982) , Hutchinson & Dalziel, ( 1963). Index 
Kewensis  (1895 – 1965).  
 
4-10  Regeneration of woody species: 
              For determining regeneration of woody species on the study area, (50X50 m) systematic quadrats were studied by 
counting the new regeneration for each species in every quadrat. The number of sapling per hectare was determined. The results 
were compared with those found by Forest National Corporation (FNC & FAO, 1998).  
 
 
Regenerating species ( R.S) was calculated as follows: 
  
                   Number of sapling in the study area X ha 
  R.S  =     ------------------------------------------------------ 













Chapter Five  
 
Results and Discussion  
5-1 Ecological studies: 
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The following ecological parameters were used to study variations 
between: trees and shrubs, annuals and perennials. The parameters include: 
Diversity, abundance, species frequency, association, species diversity, 
similarity coefficients between sites and seasons, biomass, carrying capacity, 
seed bank and regeneration.     
5-2 The vegetation of the study area:    
The vegetation of the study area was described by (Andrews. 1948; 
Smith, 1949; Shawki, 1957 and Harrison and Jackson, 1958), as 
dominated by non-thorny species. Whereas  Noordijk (1984) described 
the vegetation of the study area as Sahel Savannah Thorn Scrub and 
Wickens (1991) described the it as belonging to Thorny Savannah and 
Scrub. These previous studies clearly included the shift of the vegetation 
from non-thorny species to thorny species . 
 In the present study, the dominant species were identified as 
thorny. (table 11) like Acacia mellifera, Balanites aegyptiaca, Albizzia 
amara and Acacia nilotica subsp. astringens. Non-thorny species like 
Combretum adenogonium, Anogeissus leiocarpus and Sclerocarya birrea 
showed low abundance. Therefore the present study   confirmed the result of 
the previous studies, which showed that the trend of change of vegetation is 
moving towards aridity. The reason for the gradual elimination of non-
thorny species is related to biotic and / or abiotic factors. The biotic factors 
may include agricultural practices, felling of trees and overgrazing (Bari, 
1992). Whereas the abiotic factors like fluctuations of rain fall.   
5-2-1 Density, abundance and frequency of Trees and shrubs: 
The results for trees and shrubs on the study area are represented in (100) count quadrats deals with the woody species in different 
sites and different seasons (Appendix I, II, III).   
Density of trees and shrubs in the study area varied with topography. 
At high areas it was 9.5 species per hectar whereas this was 35.5 and 17.5 at 
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medium and low areas respectively, although the mean density of woody 
species for the area under consideration is 21 stems per hectare during the 
year 2001, the time of surveying, compared to 32 stem/ ha.( FNC, 1989). 
The decrease in the number of stems / ha may be interpreted as being caused 
by various factors such as over use of the area by natives who clip trees to 
clean the land for agriculture, charcoal production, building poles and 
firewood.  Also migration of the Messeria  with their animal from Bahar El 
Arab northwards and temporal settlement in the study area for three months 
is an important ecological factor. The people build houses, make fences for 
their animals and then go back to the south after the rainy season. Moreover, 
the Hamar with their animals replace the Messeria in their migration to the 
south searching for fodder, shelter and water. The above-mentioned biotic 
activities affected negatively the land resources and lead to serious 
deterioration. 
The four dominant species were  Balanites aegyptiaca Del., Albizzia amara 
(Roxb.)Boiv. ; Acacia mellifera (Vahl) Benth.., and A. nilotica (L.) Willd. ex Del. 
subsp. astringens Roberty. (Table 2) Also the association, diversity, similarity and 
dissimilarity between areas of different topography and between quadrats near the city 
and those far from it.    
5-2-2 The relationship between Abundance, Density, & Frequency 









Acacia mellifera 21.90 4.60 21 
A. nilotica subsp astringens 12.00 2.04 17 
Albizzia amara 8.94 3.04 34 
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Balanites aegyptiaca 9.23 3.60 39 
 
 
The density of  Balanites aegyptiaca Del., and that of Albizzia amara 
(Roxb.)Boiv. were obtained by high frequency and low abundance. This 
relationship led to regular distribution of these two species and will be 
uniformly found in the study area. According to Greig-Smith (1975). The 
density of Acacia mellifera (Vahl) Benth. and  that  of  A. nilotica subsp. 
astringens  Roberty was obtained by low frequency and low abundance 
(contagious distribution). These species were present in patches due to their 
water, soil, and environmental requirements.  
5-2-3  Association between the dominant woody species:  
 The degree of association between the dominant woody species 




Table (3) : The degree of association between  Balanites aegyptiaca and 
Albizzia amara . 
 
 




    +       -  
   + 18 15 33 
    - 21 46 67 
 39 61 100 
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 X 2  =  4.075 whereas the expected frequency of joint occurrence 
(cell a) = 12.87 
 
Table (4): The degree of association between  Balanites aegyptiaca and 
Acacia mellifera. 
 
    Balanites aegyptiaca 
 
                                                                                           
 
Acacia mellifera                                        
    
 
 
X 2   =     11.34 whereas the expected frequency of joint occurrence (cell 
a) = 8.18 
 
Table (5):  The degree of association between  Balanites aegyptiaca and 
Acacia nilotica subsp.astringens. 
 
                                            Balanites aegyptiaca  
    +       -  
   + 1 20 21 
    - 38 41 79 









X 2   =     1.042 whereas the expected 
frequency of joint occurrence (cell a) = 
6.63 
Table (6): The degree of association between  Albizzia amara and Acacia 
mellifera.   
  







X 2  =  11.843 whereas the expected frequency of joint occurrence (cell 
a)    =  7.14 
 
    +       -  
   + 9 8 17 
    - 30 53 83 
 39 61 100 
    +       -  
   + 0  21 21 
    - 34 45 79 
 34 66 100 
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Table (7):  The degree of association between  Albizzia amara and  Acacia 








X 2 =  0.5170 whereas the expected frequency of joint occurrence (cell a)    
= 5.78 
 
Table (8): The degree of association between  Acacia mellifera and 
Albizzia amara.  
 








X 2 =  0.002 whereas the expected frequency of joint occurrence (cell a)       
=  3.57 
 
    +       -  
   + 4  13 17 
    - 30 53 83 
 34 66 100 
    +       -  
   + 3  14  17 
    - 18 65 83 
 21 79 100 
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Table (9): Summary of the results of Chi – square and significance of 
association between dominant woody species: 
Species X2 P-value 
(0.05) 
Symbol 
Balanites aegyptiaca and  
Albizzia amara 
4.075 0.022 * 
Balanites aegyptiaca and  
Acacia mellifera 
11.34 0.000 *** 
Balanites aegyptiaca and  
Acacia nilotica subsp. astringens 
1.04 0.154 n. s. 
Acacia mellifera and  
Albizzia amara 
11.84 0.000 *** 
Acacia nilotica subsp. astringens and 
Albizzia amara 
0.517 0.240 n. s. 
Acacia mellifera and  
Acacia nilotica subsp. astringens 
0.002 0.499 n. s. 
 
In this table (9). A significant association was found between Balanites 
aegyptiaca and Albizzia amara. A highly significant association was found 
between  Balanites aegyptiaca and Acacia mellifera.  and between  A. 
mellifera and Albizzia amara . This indicates that every of the two species 
mentioned above were significantly associated with each other more than 
would be anticipated by chance. That is to say, the associated species have 
similar environmental needs such as water requirements, soil type and 
nutrients, and temperature. 
A non-significant association was observed   between Balanites 
aegyptiaca and Acacia nilotica subsp. astringens and similarly between   
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Acacia nilotica subsp. astringens and Albizzia amara. Lastly a non-
significant association was obtained between Acacia mellifera and Acacia 
nilotica subsp. astringens. This indicates that these species appeared 
together by chance.  
 
Table (10): The nature of association between the dominant woody 
species (positive or negative), as determined by observed cell (a) values 
and expected joint occurrence   
 
Species Obs. (a) 
values 
Exp.joioccur. 
Balanites aegyptiaca and Albizzia amara 18 12.9 
Balanites aegyptiaca and Acacia mellifera 1 8.2 
Balanites aegyptiaca and 
Acacia nilotica subsp. astringens 
9 6.6 
Acacia mellifera and Albizzia amara 0 7.1 
Acacia nilotica subsp. astringens and Albizzia amara 3 3.6 
Acacia mellifera and Acacia nilotica subsp. astringens 4 5.8 
 
The relationship between the dominant trees and shrubs, in particular 
refers to whether it was positive or negative. Table (10) shows the nature of 
association between the dominant woody species i.e. positive or negative. 
Positive association (the observed (a) value is greater than the expected joint 
occurrence value) was found between Balanites aegyptiaca and Albizzia 
amara and between Balanites aegyptiaca and Acacia nilotica subsp. 
astringens. This indicates that these species are positively associated 
together. On the other hand, negative association (the observed (a) value is 
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less than the expected joint occurrence value) was found between the rests of 






















5-2-4  Diversity between species (Simpson’s index)Table 11 :- 
 
species  n n – I n(n – 1) 
Acacia mellifera 115 114 13110 
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A. nilotica subsp. astringens 51 50 2550 
A. senegal 14 13 182 
A. seyal 13 12 156 
Adansonia digitata 1 0 0 
Albizzia amara 76 75 5700 
A. anthelminthica 2 1 2 
Anogeissus leiocarpus 1 0 0 
Balanites aegyptiaca 90 89 8010 
Boscia senegalensis 1 0 0 
Calotropis procera 25 24 600 
Combretum adenogonium 8 7 56 
Cordia abyissinica 1 0 0 
Grewia mollis 2 1 2 
G. tenax 3 2 6 
Guiera senegalensis 49 48 2352 
Loranthus curviflorus 2 1 2 
Maerua crassifolia 1 0 0 
Piliostigma reticulatum 3 2 6 
Sclerocarya birrea 5 4 20 
Tamarindus indica 9 8 72 
Ziziphus spina-christi 41 40 1640 
Total   512  34466 
Simpson’s index is an index of diversity between species it has been        
calculated from the table, it was found to be 7.6.  This is considered as         
a high diversity index because Pielou (1969) reported that the diversity index 
lies between 1.5 - 3.5. This indicates that the vegetation of the study area 
was ancient and ecologically stable and very likely to remain so for centuries 
as reported by Kent and Coker (1991). But the woody is also affected by 
human activity like cutting of trees for many purposes.  
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5-2-5  Similarity coefficients between sites:  
Table (12): Occurrence of woody species in the three sites: 
species  High Medium Low 
Acacia mellifera 1 1 0 
A. nilotica subsp. astringens 1 1 1 
A. senegal 0 0 1 
A. seyal 0 1 0 
Adansonia digitata 0 0 1 
Albizzia amara 1 1 1 
A. anthelminthica 0 0 1 
Anogeissus leiocarpus 0 0 1 
Balanites aegyptiaca 1 1 1 
Boscia senegalensis 0 0 1 
Calotropis procera 0 0 1 
Combretum adenogonium 1 0 0 
Cordia abyissinica 0 1 0 
Grewia mollis 1 0 0 
G. tenax 1 0 0 
Guiera senegalensis 0 0 1 
Loranthus curviflorus 0 1 0 
Maerua crassifolia 0 1 0 
Piliostigma reticulatum 0 1 0 
Sclerocarya birrea 0 1 1 
Tamarindus indica 1 0 0 
Ziziphus spina-christi 1 1 0 
Total   9 11 11 
(0  = absent : 1 = present)  
A- Similarity between high and medium area:  
                     a   =    5 
 b  =    9 
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 c  =   11 
 
                2a                      2 X 5                 10            1 
Ss = ----------------  =  ---------------  =   ------  =  ---- ---  = 33.3%    = 33  %  
            2a + b +c       2 X5+ 9 + 11           30            3 
 
B- Similarity between high and low area:  
a  =    3 
 b =    9 
 c =  11  
                2a                      2 X 3                   6             
Ss = ----------------  =  ------------------  =   -------       =23.08         = 23  %     
            2a + b +c          2 X3 + 9 + 11           26           
 
C- Similarity between medium and low area:  
a    =    4 
 b   =  11 
 c   =  11 
 
                2a                      2 X 4                      8             
Ss = ----------------  =  ------------------  =     -------    =     26.67 %    = 27 %   
            2a + b +c          2 X4+ 11 + 11           30 
 
Similarity coefficient between sites: high and medium, high and low, and 
medium and low for woody species were presented in (Table 12) they were 
determined qualitatively (present and absent). They were found to be 33%, 
23% and 27%, respectively. These low similarities between sites indicate 
that the vegetation is differing from site to site and this may be due to 
topography.  
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Table (13): The number of species in quadrats near and far from the city.  
 
Species  Near (Xi) Far (Yi) 
Acacia nilotica subsp. astringens  4 1 
A. senegal 1 2 
Albizzia amara 9 27 
Balanites aegyptiaca 9 10 
Piliostigma reticulatum 0 1 
Gueira sensgalensis 0 35 
Sclerocaria berrea 1 2 
Tamarindus indica 0 1 
Total 25 79 
 
 Comparison of similarity coefficient between quadrats near the City and far from it, using Cszekanowski coefficient of similarity 
(Cszekanowski 1913). It was found to be 40 %. The similarity is low, this mention the effect of man and his negative activity on 
the environment.  
 
5 -3  Occurrence of annuals and perennials plants: - 
The dominant annuals and perennials are Schoenefeldia gracilis 
Kunth., Abutilon mauritianum (Jacq.)Medic.,  Aristida adscensionis L.,  
Brachiaria mutica  and  Senna obtusifolia. 
 
5-3-1  The relationship between density (D), abundance (A) and  frequency (F) dominant annuals and 
perennials species:- 
Table (14):  
Species D A F (%) 
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Schoenefeldia gracilis 15.30 50.58 30.09 
Abutilon mauritianum 15.14 39.79 38.05 
Aristida adscensionis 5.11 27.52 18.58 
Brachiaria mutica 4.30 40.50 10.62 
Senna obtusifolia 2.62 8.22 31.85 
 
table 14, showns The density of annuals and perennials , the density of 
Senna obtusifolia was associated by high frequency and low abundance 
(regular distribution). The density of Abutilon mauritianum  was associated 
by nearly equal  abundance and frequency this species found in some places 
in patches and in others regularly distributed and that of Schoenefeldia 
gracilis, Aristida adscensionis and Brachiaria mutica was associated by low 
frequency and high abundance (contagious distribution). Therefore, these 
three species were distributed in patches. This indicates that these species 
were affected by overgrazing. 
 
5-3-2   Degree of association between dominant annual and 
perennial plants:  
 The degree of association between the dominant annuals and 
perennials species in the study area was determined. The results have been 
presented in tables (15)  to (27).     
Table (15) : The degree of association between Abutilon mauritianum 
and. Schoenefeldia gracilis 
                                            Abutilon mauritianum 
    +       -  









X 2 =  4.102  whereas the expected frequency of joint occurrence (cell a)     
= 11.7 
 
Table (16): The degree of association between Abutilon mauritianum and 
Brachiaria mutica. 
 
    Abutilon mauritianum 
 
                                                                                           
 
Brachiaria mutica 
    
 
 
X 2 =  0.1378  whereas the expected 
frequency of joint occurrence (cell a)    
= 4.6 
    - 33 47 80 
 40 73 113 
    +       -  
   + 4 9 13 
    - 36 64 100 
 40 73 113 
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Table (17):  The degree of association between  Abutilon mauritianum 
and Senna obtusifolia. 
 








X 2 =  1.234 whereas the expected frequency of joint occurrence (cell a)    
= 12.4 
 
Table (18): The degree of association between Schoenefeldia gracilis and 
Aristida adscensionis.   
 








    +       -  
   + 15 20 35 
    - 25 53 78 
 40 73 113 
    +       -  
   + 10 11 21 
    - 22 70 92 
 32 81 113 
 58
X 2 =  4.733 whereas the expected frequency of joint occurrence (cell a)    
= 5.9 
 
Table (19):  The degree of association between Schoenefeldia gracilis and 
Senna obtusifolia  
 








X 2 =  0.0213 whereas the expected frequency of joint occurrence (cell a)    
= 10.2 
 
Table (20): The degree of association between  Schoenefeldia gracilis 
and Brachiaria mutica.  
 






    +       -  
   + 11  25 36 
    - 21 56 77 
 32 71 113 
    +       -  
   + 6 7 13 
    - 26 74 100 
 32 81 113 
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X 2 =  1.416 whereas the expected frequency of joint occurrence (cell a)      
= 3.7 
 






















    +       -  
   + 10 25 35 
    - 11 67 78 
 21 91 113 
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Table (22): The association between dominant annuals and perennials 
as determined by X 2  and P – values. 
 
Species  X 2  P-value 
(0.05) 
Sig. 
Abutilon mauritianum and 
Schoenefeldia gracilis 
4.1 0.033 * 
Abutilon mauritianum and 
Brachiaria mutica 
0.138 0.48 n.s 
Abutilon mauritianum and Senna 
obtusifolia 
1.234 0.184 n.s 
Schoenefeldia gracilis and 
Aristida adscensionis 
4.733 0.03 * 
Schoenefeldia gracilis and Senna 
obtusifolia 
0.021 0.114 n.s 
Schoenefeldia gracilis and 
Brachiaria  mutica 
1.41 0.061 n.s 
Aristida adscensionis and  Senna 
obtusifolia  
2.46 0.371 N,s 
 
 
Table (22) shows the association between dominant annuals and perennials 
as determined by X 2  and P-value. A significant association was found 
between Abutilon mauritianum and Schoenefeldia gracilis and between S. 
gracilis and Aristida adscensionis. This could be attributed to their 
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preference of the same environmental requirements. On the other hand, non-
significant association was observed between the rests of species.  
      
Table (23): Association between dominant annuals and perennials 
as determined by observed (a) values and expected joint 
occurrences: 
 




Abutilon mauritianum and Schoenefeldia gracilis 7 11.7 
Abutilon mauritianum and Brachiaria mutica 4 4.6 
Abutilon mauritianum and Senna obtusifolia  15 12.4 
Schoenefeldia gracilis and Aristida adscensionis 10 5.9 
Schoenefeldia gracilis and Senna obtusifolia 11 10.2 
Schoenefeldia gracilis and Brachiaria mutica 6 3.7 
Aristida adscensionis and Senna obtusifolia 10 6.5 
 
The nature of association between dominant annuals and perennials as 
determined by observed (a) value and expected joint occurrence is presented 
in  table (23). Positive association was obtained between the following pairs 
of species: Abutilon mauritianum and Senna obtusifolia, Schoenefeldia 
gracilis and Aristida adscensionis, Schoenefeldia gracilis and Senna 
obtusifolia, Schoenefeldia gracilis and Brachiaria mutica and between 
Aristida adscensionis and Senna obtusifolia . Every two species were present 
together or absent together these species have the same environmental 
requirement. Negative association was found between the rests of the 
species.  
5-3-3 Annual and perennial species diversity index:  
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Table (24): Total number of annuals and perennial in the study area
  
 
species n (n - 1 ) n (n - 1)
Abutilon mauritianum 1711 1710 2925810 
Acalypha indica 15 14 210 
Acanthospermum hispidum 79 78 6162 
Achyranthes aspera   2 1 2 
Alysicarpus glumaceus  9 8 72 
Amaranthus graecizans 2 1 2 
Ammannia baccifera 15 14 210 
Aristida adscensionis 578 577 333506 
Boerhavia  repens  5 4 20 
Borreria compacta 8 7 56 
Brachiaria  eruciformis 85 84 7140 
B. mutica 486 485 235710 
Cenchrus biflorus   283 282 79806 
C. ciliaris   89 88 7832 
Chloris gayana   10 9 90 
C.  virgata  24 23 552 
Cleome gynandra 18 17 306 
Cleome scaposa   48 47 2256 
Corchorus fasicularis   32 31 992 
Crotalaria saltiana  2 1 2 
Cyperus rotundus   16 15 240 
Dactyloctenium aegyptium   201 200 40200 
Echinochloa colonum 52 51 2652 
Eragrostis megastachya   23 22 506 
Euphorbia indica 1 0 0 
Fimbristylis bis-umbellata   1 0 0 
Hibiscus cannabinus  2 1 2 
Hordium jubatum 19 18 342 
Indigofera hochstetteri   9 8 72 
Ipomoea acanthocarpa 4 3 12 
I. cordofana 1 0 0 
I. cosinosperma 3 2 6 
 
 
Table (24 )Cont:    
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Mollugo nudicaulis   12 11 132 
Ocimum basilicum   2 1 2 
Oryza longistaminata  23 22 506 
Panicum turgidum   195 194 37830 
Pilycoseplata acaciae 2 1 2 
Plantago stricta 4 3 12 
Polycarpus corumbosa 2 1 2 
polygala erioptra 5 4 20 
Pupalia lappacia 2 1 2 
Schoenefeldia gracilis   1729 1728 2987712 
Senna alexandrina  4 3 12 
S. italica 1 0 0 
S. obtusifolia  296 295 87320 
S. occidintalis 2 1 2 
Sesbania sesban   9 8 72 
Sida alba  22 21 462 
S. paniculata 2 1 2 
Sorghum arvndinacum 7 6 42 
Striga hermonthica  4 3 12 
S.  passargei  23 22 506 
Stylosanthes flavicans 2 1 2 
Tribulus terristeris 16 15 240 
Waltheria indica 5 4 20 
Xanthium brassilicm 13 12 156 
Zornia glochidiata    180 179 32220 
Total 6395  6792056 
 
 
Species diversity index for annuals and perennial plants were  6.02 
this is a highly diversity index as compared to  Pielou (1969). This indicates 
that the vegetation of the study area was ancient and ecologically stable and 
very likely to remain so for centuries as reported by Kent (1991).even so the 
vegetation is affected by overgrazing and agricultural practices.  
 




species High Medium Low 
Abutilon mauritianum 0 1 1 
Acalypha indica 1 1 0 
Acanthospermum hispidum 1 0 0 
Achyranthes aspera   1 1 0 
Alysicarpus glumaceus  0 0 0 
Amaranthus graecizans 0 1 0 
Ammannia baccifera 0 0 0 
Aristida adscensionis 1 1 0 
Boerhavia  repens  1 0 0 
Borreria compacta 1 1 0 
Brachiaria  eruciformis 0 0 1 
B. mutica 0 0 1 
Cenchrus biflorus   0 0 1 
C. ciliaris   0 0 0 
Chloris gayana   0 0 1 
C.  virgata  0 0 0 
Cleome gynandra 0 0 0 
Cleome scaposa   1 0 0 
Corchorus fasicularis   1 1 0 
Crotalaria saltiana  1 0 0 
Cyperus rotundus   1 0 0 
Dactyloctenium aegyptium   1 0 1 
Echinochloa colonum 1 0 0 
Eragrostis megastachya   0 0 1 
Euphorbia indica 1 0 0 
Fimbristylis bis-umbellata   0 0 0 
Hibiscus cannabinus  0 0 1 
Hordium jubatum 0 1 0 
Indigofera hochstetteri   0 1 0 
Ipomoea acanthocarpa 1 0 0 
I. cordofana 1 0 0 






     
Mollugo nudicaulis   1 0 0 
Ocimum basilicum   1 0 0 
Oryza longistaminata  0 0 0 
Panicum turgidum   0 0 0 
Pilycoseplata acaciae 1 1 0 
Plantago stricta 0 1 0 
Polycarpus corumbosa 1 0 0 
polygala erioptra 0 1 0 
Pupalia lappacia 0 0 0 
Schoenefeldia gracilis   1 0 1 
Senna alexandrina  0 0 1 
S. italica 0 0 0 
S. obtusifolia  1 1 1 
S. occidintalis 0 0 0 
Sesbania sesban   0 0 0 
Sida alba  0 1 0 
S. paniculata 0 0 0 
Sorghum arvndinacum 0 0 0 
Striga hermonthica  0 0 0 
S.  passargei  1 1 0 
Stylosanthes flavicans 0 0 0 
Tribulus terristeris 1 1 1 
Waltheria indica 0 0 1 
Xanthium brassilicm 1 0 0 
Zornia glochidiata    1 0 0 
Total 25 17 13 
 
(0 =absent: 1= present) 
The Similarity coefficient between sites: high and medium, high and 
low, and medium and low for annuals and perennials species were presented 
in Table 25. they were determined  qualitatively (present and absent ). The 
results  were 16 %, 9.5 %, and 9 % respectively. This low similarity between 
sites may be due to topography, shifting cultivation, overgrazing and felling 
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of trees for building poles and firewood as reported by Bari (1992). This 
indicates there is seasonal change in the vegetation of the study.   
Table (26): the number of woody species in the different seasons:  
Species No. of spp. 
Rainy season  
No. of spp. 
in Winter 
No. of spp. 
in Summer
Acacia mellifra 115 85 77 
A. nilotica subsp. astrengens 51 31 31 
A. senegal 14 11 7 
A. seyal 13 11 7 
Adansonia digitata 1 1 1 
Albizzia amara 76 70 42 
A. anthelimentica 2 1 1 
Anogeissus leiocarpus 1 1 1 
Balanites aegyptiaca 90 69 52 
Boscia senegalensis 1 1 1 
Calotrpis procera 25 25 25 
Combretum adanogonum 8 7 8 
Cordia africana 1 0 0 
Grewia mollis 2 0 0 
G. tenax 3 3 1 
Guiera senegalensis 49 43 30 
Loranthus curvifolia 2 2 1 
Maerua crassifolia 1 1 1 
Piliostigma reticulatum 2 2 2 
 
3 2 1 
Sclerocharia berrea 5 3 3 
Tamarindus indica 9 2 2 
Ziziphus spina christi 41 38 28 
Total 512 405 321 
Average 
23.227 18.500 14.591 
Standard deviation  
33.560 26.333 20.896 
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Table (27) Comparison the mean between seasons using Student T- test 
  
Seasons Diff. between 
Means 
P. Value Sig. 
 Between rainy season and Winter 4.727 0.014 * 
Between rainy season and Summer 12.604 0.019 ** 
Between summer and winter 3.930 0.006 ** 
 
 
Significant difference was found between rainy season and winter and 
highly significant difference between rainy season and summer and between 
summer and winter. These significant differences may be attributed to the 
lack of water in winter and summer and disastrous human activity 
throughout the year. These indicate that there are seasonal changes happen 
in the vegetation of the study area. 
5-3-4 Biomass results:  
The mean weight is 51.67 g /m2 for high rangeland, 107.88 g / m2 on 
medium rangeland and 147.94 g /m2 on low rangeland (Table 28, fig. (10); 
Table 29, fig. (11); Table 30, fig. (12) respectively.   The mean weight for 
the study area =    (51.67+107.88+147.94) /3 124.55 g/m2. 
The total biomass productivity for the whole study area per kilogram per 
hectar was 1245.5 kg /ha. Whereas the allowable mater production will be 
calculated by using the proper use factor (0.5) (i.e.. animals consume half of 
the total productivity) was 622.75 kg/ha. (Animal unit “a.u.” requirement per 
day = (10.5 kg / day). So the carrying capacity per kilometer per year 
(C.C/K/Y) was 16.4 a.u. /km2 /year 
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 The determination of biomass in the study area showed that the value 
of biomass productivity increased with decrease in the terrain height of the 
study area. High species productivity on high rangeland was observed for 
Aristida adscensionis, followed by Brachiaria mutica whereas medium 
rangeland productivity was produced by a number of species dominated by 
Brachiaria mutica and Dactyloctenium aegyptium. Low rangeland species 
productivity was dominated by Panicum turgedum , Cenchrus biflorus and 
Dactyloctenium aegyptium . The vegetation of the study area was dominated 
by palatable species that are preferred by most of animals. The Carrying 
capacity of the study area obtained and it was found to be 16.4 a.u. / km2 / 
year, this is a low number  of a animals per squire kilometer  as compared 
with Harrison (1955) who report the carrying capacity of the study area was 
78 a.u. /km2 /year, which about six times more than that determined by the 
present study. Whereas Hunting Technical Services (1964) recommended an 
average carrying capacity as 50 a.u. /km2 /year. It is three times more than 
that obtained in the study area.  This deterioration may be due to biotic and 
abiotic factors. The biotic factors include agricultural practices, overgrazing 
and human activities like, cutting of trees, as pointed out by Bari (1992). The 
abiotic factors include fluctuation of rainfall from year to year and within the 
season and drought as highlighted by Mile (1958). All these factors reacted 
together and led to the elimination of many species, the diminishing of 
species before shedding their seeds and / or producing immature seeds for 
the coming season. They also led to the disappearance of sensitive species 
like Blepharis linariifolia and Zornia glochidiata  which are the highly 
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5 -4 State of soil seed bank: 
Table (31): The species and seeds density (viable and dead) on the two 




Latin names  depths 
 0-5 5--10 0 - 5 5--10 
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Abutilon  mauritianum   69 71 478 97 
Achyransus aspera  2 4 29 5 
Albizzia amara 3 0 2 0 
Aristida adscensions 198 29 419 140 
Brachiaria eruciformis 2 5 73 20 
Cenchrus biflorus 58 47 1182 102 
Cenchrus ciliaris 14 27 216 194 
Chloris gayana  0 0 172 0 
Chloris vergata 111 45 101 51 
Cleome scaposa 1 0 18 2 
Corchorus fascicularis 33 2 10 0 
Crotalaria saltiana 1 0 5 0 
Cyprus rotundus 3 0 14 0 
Dactyloctenium aegyptium 194 112 229 127 
Echinochloa colonum  11 2 190 14 
Eragrostis megastachii 48 11 29 30 
Fimbrystills bis-umbellata 10 3 27 0 
Hibiscus sp 3 0 13 0 
Indigofera hochstetteri 44 4 35 0 
Ipomoea cordofana 4 3 6 10 
Mollugo nudicaulis 197 42 101 44 
Panicum tugidum  52 42 153 32 
Schoenefeldia gracilis 300 128 391 147 
Senna obtusifolia 34 3 20 0 
Senna occidentalis 102 21 11 3 
Sesbania sesban 0 0 12 0 
Solanum coagulans 0 1 9 0 
Striga hermonthica 19 11 0 0 
Striga passagei  62 35 27 20 
Zornia diphylla 5 4 165 82 
total 1580 652 4137 1120 
Table 31 shows that the soil seed flora in (0 – 5 cm) soil depth were 
represented by 27 species of viable seeds and 29 species of dead seeds. 
However, in the (5 – 10 cm) soil depth, these were represented by 23 species 
of viable seeds and 18 species of dead seeds. The vertical distribution of the 
soil seed bank and density of seeds were found to have the highest density in 
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the upper layer and the density decreases with increasing depth of the soil. 
This finding agrees with that reported by Teketay (1996). 
There was considerable variation among species with regard to depth. 
For instance the dominant viable seed species on the surface  layer (0 - 5 
cm.) were Schoenefeldia gracilis , Aristida adscensions,  Mollugo nudicaulis 
and Dactyloctenium aegyptium. On the second layer ( 5 – 10 cm.) the 
dominant viable seed species were  Scoenefeldia gracilis, Dactyloctenium 
aegyptium,  Abutilon mauritianum , Cenchrus biflorus. However, the 
dominant dead seed species on the surface (0 – 5  cm.) were  Abutilon 
mauritianum, Aristida adscensions, Schoenefeldia gracilis and 
Dactyloctenium aegyptium. The second layer was dominated by Cenchrus 
ciliaris,  Schoenefeldia gracilis,  Aristida adscensions  and   
Dactyloctenium aegyptium. 
Numbers of seeds per square meter (n.s.m2) were calculated. They were 
7524 viable seeds / m2 and 19700 dead seeds / m2 were obtained on the top 
soil  (0-5 cm), whereas 3104 viable seeds/m2 and 5333 dead seeds / m2 were 
obtained on the second soil depth (5 – 10 cm). The number of dead seeds / 
m2 exceeds that of viable seeds on the two depths of soil. The density of 
dead and viable seeds decreased with increased soil depths. The high 
number of dead seeds may be due to many reasons the most important of 
which is that some species shed their seeds before maturity, Over stocking 
and over cultivation.  
Table (32): Habit, number and frequency of species in the study area : 
Habit Number of sp. Frequency  
Trees & shrubs 1 3.33 % 
Herbs 14 46.66 % 
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Parasites 2 6.67 % 
Sedges 2 6.67 % 
Grasses 11 36.67 % 
Total 30 100.00 
 
 Table 32 shows that herbs and grasses dominated the seed bank flora 
with frequencies 46.7 % and 36.7 % respectively. The frequency of trees and 
shrubs was 3.3 %, which is very low. This is due to the fact that the seeds of 
trees and shrubs were very rare in soil seed bank in the study area. This may 
be attributed to the mobilization of seeds from the soil surface by rain or by 
wind. Such seeds may be eaten or removed by insects and animals.  
However, the seeds of grasses, sedges and herbs were very small and 
produced in high numbers, so they are more likely to remain within the soil. 
 
Table (33) ANOVA table comparing between depths, dead and viable seeds:   
Groups df P-value Sig. 
dead seeds at the depth (0-5) & (5-10) 1 0.003 ** 
viable seeds at the depth  (0-5) & (5-10) 1 0.0004 *** 
Viable and dead seeds at the depth (0-5)  1 0.01 * 
Viable and dead seeds at the depth (5-10)  1 0.09 n.s. 
 
 Statistical analysis was run for the soil seed bank for dead and viable 
seeds (Table 33). A highly significant difference was found for the dead 
seeds in the layer  (0- 5 cm and 5-10 cm.). A very highly significant 
difference was found for the viable seeds in the same layers (0- 5 cm and    
5- 10 cm). As far both the dead and viable seeds in (0- 5 cm and 5- 10 cm) 
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layers, the following results were obtained: a significant difference was 
obtained for the surface layer (0 – 5 cm) and a non-significant difference 
was obtained for the second layer (5- 10 cm). The significant of difference in 
the surface layer (0 – 5 cm) may be due to: compaction of soil that prevent 
the seeds from penetrating deeper in the soil and movement of seeds by 
runoff and wind. The non-significant of difference for the deeper layer      
(5-10 cm) may be due to protection of seeds from soil movement and runoff 
and that the viable seeds may be tolerant to decay.   
The collected plant seeds were compared with the reference seed          
(appendix III).   
 
5 - 5  Regeneration of woody species: 
Only ten out of the twenty-two species in the study area have new 
regeneration during rainy season 2001. The mean number of regenerating 
species was 7.7 stems per hectar  
 The result of the regeneration in the study area showed that the 
most dominant regenerating  species were  Acacia mellifera, Balanites 
aegyptiaca and Gueira senegalensis (table 34,fig. 13). The mature trees and 
shrubs were dominated by Acacia mellifera, Balanites aegyptiaca,  Albizzia 
amara, (table 11).  
 
 
Table (34) Dominant Regenerating species in the study area:  
transecrs 1 2 3 4 5 6 7 8 9 10 11 total 
species                         
Acacia mellifera 0 6 12 40 0 0 0 0 5 0 0 63 
A. nilotica ssp. Astringens 0 3 4 0 1 0 6 1 0 0 0 15 
A. seyal 0 0 8 0 1 0 0 1 0 0 0 10 
A. senegal 0 0 0 0 1 8 0 1 0 0 0 10 
Albizzia amara 0 0 0 3 3 0 0 3 0 8 0 17 
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Balanites aegyptiaca 0 3 0 0 3 7 9 2 2 0 5 31 
Calotropis procera 0 0 0 0 9 0 0 0 0 0 2 11 
Geuira senegalensis 0 0 0 0 4 2 0 0 4 20 0 30 
Grewia tenax 0 0 0 0 5 0 3 4 1 0 0 13 
Ziziphus spina-chtisti 0 5 3 0 0 0 5 0 0 0 0 13 






















Fig. (13)  Dominant regenerating species
Acacia mellifera














This indicated that Acacia mellifera and Balanites aegyptiaca may 
remain the dominant species in the future because of their high regeneration 
while the seedling of Albizzia amara have low regeneration and the species 
is highly degraded whereas those of  Gueira senegalensis have high 
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regeneration. This mean that  Albizzia amara  may disappear in the future 
and become  replaced by Gueira senegalensis.   
The elimination of Albizzia amara and the domination of Gueira 
senegalensis may be due to the following:  The seedling of Albizzia amara  
may be preferred by livestock than those of Gueira senegalensis, because  
the leaves of Albizzia amara  are glabrous but the leaves of Gueira 
senegalensis are hairy.   Gueira senegalensis  usually produce large amounts 
of seeds and the fruits are solid than Albizzia amara, seeds of Gueira 
senegalensis  may be  more tolerant to decay than those of  Albizzia amara.  
FNC (1998) reported that the regeneration of woody species was 26.7 
sapling / ha whereas in the present study it was 7.7 sapling / ha. This 
indicated that the seedling might be die due to lack of water or eaten by 
animal or removed by agricultural practices.                            
 
5 –6  Taxonomical results: 
 The taxonomic studies include collection, identification, classification 
of the species in the study area. A total number of 95 plant species were 
collected, identified, classified and arranged alphabetically. These species 
belong to 68 genera and 32 families. Genera and families have been 
arranged alphabetically. The species have been shortly described. Names of 
some family have been updated like the family Capparidaceae divided into 
Capparceae and Cleomaceae also the family Molluginaceae changed to 









Achyranthes aspera L. , Sp. Pl. :204 (1753). 
Vern. Name: Khashm al Naseba. 
Pubescent erect to straggling woody annual herbs, up to 1 m high with 
solid cylindrical, striate stems. Leaves simple, opposite, ovate. Flowers lax, 
terminal. Fruits circumscissile. 
Habitat: Water catchment areas.  
Distribution: Widespread. 
 
Amaranthus graecizans L., Sp. Pl., ed. 1,990 (1975). 
Syn. : A. blitum L. , Sp. Pl., ed. 1,990 (1975); A. angustifolia L., Encyl. 
1:115 (1583). 
Vern. : Lisan el Tair Sagair.  
Glabrous erect ,decumbent, or prostrate much branched annual 
herbs up to 30 cm. high, with hollow striate stems. Leaves simple, 
oblong to obovate.  Flowers all axillary. Fruits nutlets, rugose. 
Habitat: A weed of cultivation. 
Distribution: Northern and central Sudan. 
 
Celosia laxa Schumach. & Thonn., in  Broun & Massey , F. S. 104 : 81 
(1929); Andr., F. P. S. 1: 117(1950)  
Erect decumbent or annual herbs, up to 1.5 m high. Leaves simple, 
alternate, ovate. Inflorescences lax, crowded; style 3 fed. Fruits rugose.  




Pupalia  lappacea (L.)  Juss. in Ann. Mus. Paris 2:132 (1803). 
Syn.: Achyranthes lappacea L., Sp. Pl. 204 (1753).  
Vern. Name: Abu el lusiag.  
Grey tomentose herbs, up to 1.5 m. high. Leaves simple, opposite, 
elliptic – lanceolate. Flowers whitish, small, about three together, covered 
with white woolly hairs and hooked spines. Stamens yellow to red.  
Habitat: on Khors sides.  
Distribution: Widespread.  
Anacardiaceae 
 
Sclerocarya birrea (A. Rich.) Hochst. in flora 27 , Bes. Beil: (1844) 
;Oliver.F.T.A.I: 449 (1868); El Amin., T. S. S. : 343 (1990). 
Syn.: Spandias birrea A.Rich. in Guill . & Perr., Fl. Seng. 1:153 .t.41 (1858) 
Vern. Name: Homeid. 
Medium-sized trees up to 20 m. high. Leaves compound, 
imparipinnate, clustered at the end of branches. Leaflets 4-10 pairs, the odd 
terminal one is the smallest. Inflorescences terminal spikes; flowers small, 
red- purple. Fruit drupe, obovoid, yellow juicy. 
Habitat: Low plains. 




































Calotropis procera (Aiton) Aiton f. ,Hort. Kew. ed . 2,2: 78 (1811) 
Syn.: Asclepias procera Aiton Hort. Kew 1. 305 (1969) 
Vern. Name: Ushar. 
Ascending ashy glabrous to erect soft woody shrubs or small trees up 
to 3m. high, with yellow –brown thick corky , longitudinally fissured barks. 
Leaves opposite-decussate, sessile, obovate. Flowers whitish –purple cymes. 
Fruits follicles 
Habitat: Waste  sites.   
Distribution: Widespread.  
 
Leptadenia arabica  (Forssk.) Schweinf., ARAB. Pflanzenn. 167 (1912).  
Syn: Cynanchum araboreum Forssk., Fl.  Aegypt.Arab.: 53 (1775);  C. 
heterophyllum Del., Cent. Pl. Afr. Voy. Meroe 47,t.63; Leptadenia 
heterophylla (Del.) Decne., F.T.A.4 ,1:432 (1904)  
Vern. Name: Sha’aloub 
Glabrous twining shrubs with  hollow cylindrical stems . and woody 
bases. Leaves opposite, variably shaped. Flowers whitish-green. Fruits 
follicles obtusely acuminate. 




Acanthospermum hispidum  DC., Prodr. 5:522(1836); DC.Adams. in 
F.W.T.A.ed. 2,2: 241(1863); Wickens.For. Bull. 14 (N.S.). 28(1969). 
Vern. Name: Hourab Hawsa. 
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Pubescent erect annual herbs, up to 50cm. high with solid cylindrical 
striate stems. Leaves simple, opposite, sessile, obovate. Flowers yellow; 
heads heterogamous .Fruits achenes.  
Habitat: Water catchment areas.  
Distribution: Widespread.  
 
Xanthium brasillicum Wallr.,Pl. Flum.10: 329(1887). 
Syn.: X. strumarium L.,Sp.Pl. 987(1753); X. antiquorum  Wallr., Beitr.  Bot. 
1: 229 (1942). 
Vern. Name: Rantouk.  
Scabrous hoary erect to ascending annual herbs with zigzag branches ; and solid 
cylindrical black dotted stems. Leaves 3-5 lobed, bases cordate. Flowers heads, 
greenish – yellow. Fruits achenes, globose, with hooked spines. 
Habitat: Lowland plains. 
Distribution: Central Sudan. 
 
Aizeoaceae 
Mollugo nudicaulis Lam., Encycl. 4: 234(1797); Oliv. in F. T .A. 
2: 591           ( 1871); Andr., F. P. S. 1: 94 (1950).  
Erect glabrous twiggy annual herbs, up to 25cm. high. 
Leaves all radical, persistent, spathulate, oblanceolate. 
Inflorescences cymose corymbose,  lax. Fruits capsules.  
Habitat: Lowland plains. 
Distribution: Widespread.  
 
   
Balanitaceae 
Balanites aegyptiaca (L.) Del., in Descr. Egypt. Hist. Nat. 2:221,t.28 (1813). 
Syn.: Ximenia aegyptiaca L. Sp. Pl. 1: 194 (1753). 
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Vern. Name: Heglig. 
Spinescent savannah trees, up to 8 m. high. Bark gray-brown, longitudinally fisherd; 
spines, green, straight, supra- axillary. Leaves alternate, bifoliate; leaflets obovate to 
orbicular – rhomboid. Flowers yellowish-green in supra – axillary clusters. Fruits 
drupes yellow. 
Habitat: Dry plains. 














































Adansonia digitata L.,Sp. Pl. 2: 1190 (1753). 
Syn.: A. baobab Gaertn. , Fruct. 2:253, t. 135. ; A.bahobab L., Sp. Pl. 2: 
960(1753). 
Vern. Name: Tabaldi. 
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Large trees. Leaves digitately 5-foliate, long-petiolate; leaflets subsessile, oblanceolate 
to obovate. Flowers white, large, pendulous on long stalks. Fruits yellowish, felted 
outside. 
Habitat: On sandy soil and the foot of mountains. 




Cordia sinensis Lam. , Tab. Encycl. 1: 423 (1792). 
Syn.: C. rothii Roem. & Schult. , Syst. Veg. 4: 798 (1819). 
Vern. name: Andrab. 
Scabrid much branched small trees. Leaves opposite, simple, 
oblanceolate scabrous above, fine reticulate beneath. Flowers white. Fruits 
drupes, ovoid, with cup-shaped  persistent calyx. 
Habitat: Valleys. 























































Piliostigma reticulatum (DC.) Hochst. in Flora 29: 598 (1846); Andr. 
F.P.S. 2 : 127 fig. 52 (1952); Keay, F.W.T.A ed 2, t: 444 (1958). 
Syn.: Bauhinia reticulata DC., Prodr. 2: 512 (1825); Broun and Massey, 
F.S. : 163 (1929).   
Vern. Name: Khof el Gamal. 
Much-branched trees up to 8 m. high. Leaves bilobed for about one third their length, 
glabrous. Flowers white with green center. Fruits oblong, straight or falcate flattened 
pods.   
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Habitat: Flat area. 
Distribution: Central Sudan and southern Kordofan and Dar Fur. 
 
Senna alexandrina Mill. , in Lock , Kew Bull. 43 (1998). 
Syn.: Cassia senna L., Sp. Pl.: 377 (1753); C. acutifolia Del., Fl.Aegypt. 3.: 
61, t. 27 (1813); C. lanceolata Forssk., Fl.Aegypt. Arab: 85 (1775).  
Vern. Name: Sanna  Makka. 
Glabrous under shrubs, with compound, paripinnate leaves; leaflets elliptic to 
lanceolate, 4 – 6 pairs. Flowers, yellow in raceme. Pods flat, with entire sides. 
Habitat: Lowland depression. 
Distribution: Northern and Central Sudan.   
 
Senna obtusifolia (L.) Irwin & Barneby in Lock, Legumes of Africa, Check 
– list: 38 (1989). 






























Vern. Name: Kawal. 
Annual under-shrubs, woody at the base. Leaves compound, paripinnate; leaflets 
obovate, 2 – 3 pairs . Flowers yellow. Pods curved, slender, up to 8 inches long.  
Habitat: Water catchment areas. 
Distribution: Central and southern Sudan. 
 
Senna occidentalis (L.) Link. in Lock, Legumes of Africa, Check – list: 38 
(1989).  
Syn.: Cassia occidentalis L., Sp. Pl.: 377 (1753).  
Vern. Name: Sim al dabib.  
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Glabrous herbs, up to 5 ft. high. Leaves compound, paripinnate, 4 – 5 pairs, with the 
topmost pair usually the largest; leaflets ovate or broadly lanceolate. Flowers yellow. 
Pods narrow, flat and abruptly beaked.  
Habitat:  Foot of the hills. 
Distribution: Central and southern Sudan. 
Capparidaceae 
 
Boscia senegalensis (Pers.) Lam. ex Poit. In DC., Prod. 1: 244 (1824). 
Syn.: Podoria senegalensis Pers., Syn. Pl. 215 (1806); Boscia octandra 
Hochst. ex  Rodlk. in Sitz., Math. – Phys. Acad. Muench. 15: 62 (1884). 
Vern. Name: Mukheit, Kursan. 
Pubescent shrubs or small trees. up to 3 m. high. Leaves simple, 
alternate, oblong-elliptic to ovate. Inflorescences corymbose. Flowers 
yellowish – green. Fruits drupes. 
Habitat: Lowland plains.  





























Maerua crassifolia Forssk., Fl.Aegypt.-Arab.:104(1775). 
Syn.: Maerua uniflora Vahl, Symb. Bot.1: 36(1790); 
M. meyerijohannis Gilg., F. J. 51: 225(1914); 
M.unguenensis Gilg., joc. cit; M. hirtella Chiov., Fl. Somala 1:83(1929). 
Vern .name: Sareh. 
Pubescent, evergreen trees, with twisted drooping branches. Leaves 
simple, alternate or often in whorls, obovate or oblanceolate. Flowers 
yellow-greenish. Fruit pods  torulose, constricted between the seeds. 
Habitat: At the foot of the hill.  





Polycarpaea corymbosa (L.) Lam.  ill. Gen. Encycl. 2: 129(1797). 
Syn.: Achyranthes corymbosa L.,  Sp. Pl.: 205(1753). 
Annual herbs up to 30 cm. high. Leaves simple, sessile, linear, 
finely bristle-pointed .Inflorescences cymose or congested into cymose 
heads; flowers small. Fruits capsules.  3-valved, with numerous ovules. 
Habitat: Flat areas. 




Cleome scaposa DC., Prod. i. 239 (IK) 
C. papillosa Stued.,  Nom. ed. II. I 362 (IK) 
Setose  erect branched herbs. Leaves simple, ovate to orbicular, hary, the marginal 
hairs gland-tipped. Flowers pink. Fruits capsule, slightly recurved, about 30 cm. long. 
Habitat: Lowland plain.   
Distribution: Widespread.  
 
Cleome gynandra L., Sp. Pl.: 671 (1753).  
Syn.: C. pentaphylla (L.) Schrank. in Roem & Usr., Mag. Bot. 3(8): 11 
(1790); Gynandropsis pentaphylla (L.) DC., Prodr.,1: 238(1824); G. 
gynandra (L.) Birg., Ann. Consery. Jard. Bot. Geneve 17: 382 (1914); Andr. 
F. P. S. 1: 49 (1950). 
Vern. Name: Tamalaika. 
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Herbaceous annual herbs, 60 cm. high. Leaves alternate, digitate, with 
5 leaflets , sometimes in 6 –7 larger leaves at the base. Flowers spread out 
over the upper part of the stems, white. Fruits linear capsule slightly curved.  
Habitat: A weed of cultivation. 
Distribution: Widespread.  
Combretaceae 
 
Anogeissus leiocarpus (DC.) Guill. & Perr., Fl. Seneg. 1:280, t. ex 
65 (1833). 
Syn: A. schimperi Hochst. Ex Hutch. & Dalz. F. W. T. A. ed. 1, 1: 227 
(1927); Andr. F.P.S. 1: 197 fig.111 (1950); Conicarpus lieocarpus DC., 
Prodr. 3: 16 (1822). 
Vern. Name: Sahab.  
Tall trees, with slender drooping branches, up to 20 m. high. Leaves 
simple, alternate, elliptic to ovate-lanceolate. Flowers globose heads, small, 
greenish-yellow. Fruits  cone like, subglobose.  
Habitat: Khor sides.  
Distribution: Widespread.   
 
Combretum adenogonium Steud. Ex A. Rich., in Andr. F. P. S. 1: 
204(1950). 
Small trees, up to 20 m. high. Leaves simple, ternate, ovate to 
lanceolate; midrib prominent on both sides. Flowers short, woolly spikes,  
small, white. Fruits angular, 4 – 5 winged. 
Habitat: Hill sides.  
Distribution: Central and southern Sudan. 
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Guiera senegalensis J. F. Gmel. in Linn., Syst. Nat. ed. 13, 2: 675(1791); 
Broun & Massey,  F. S. : 112(1929) .  
Vern. Name: Gubeish.  
Grey tomentose shrubs, up to 3m. high, with black dotted barks and 
downy branches. Leaves simple, subopposite. Inflorescences dense terminal 
heads; flowers yellowish. Fruits capsule, grey- brown, with silky hairs.  
Habitat: Sandy lowplains.  
Distribution: Central Sudan.   
 
Terminalia brownii Fresen., in Mus. Senchenb. 2: 152, t. 9, 1 
(1837);Lawson. In F. T. A. 2: 415(1871); Broun & Massey, F. S.: 
111(1929); Andr. F. P. S. 1: 210  fig. 115(1950).  
Syn.: T. confertifolia Steud. Ex A. Rich. T. brownii  Fresen., var. albertensis 
Bagshawe & Bak., F. B. 46: 7(1908); T. semlikiensis De. Willd., Pl. 
Beguaert. 4: 346(1928). 
Vern. Name: Darot, Subagh. 
Large  deciduous trees, up to 10 m. high. Leaves simple, clustered at 
the end twigs, obovate. Inflorescences spikes; flowers small, white. Fruits 
samaras, purplish – red.  




Ipomoea acanthocarpa Hochst. in Broun & Massey, F. S. : 316 (1929) 
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Glabrous twinners. Leaves cordate-ovate. Flowers white-purple. 
Fruits capsule.  
Habitat: Depressions.  
Distribution: Kordofan. 
 
 Ipomoea aquatica Forssk., Fl. Aegypt – Arab: 44(1775). 
Syn.: I. repens Roth., Nav. Pl. Sp. 110 (1753 ). 
Glabrous trailing or prostrate perennial herbs. Leaves reniform. 
Flowers  bright-red. Fruits capsules, glabrous .  
Habitat: Moist sites. 
Distribution: Central and southern Sudan.  
 
Ipomoea cardofana Choisy, in DC., Prodr. 9 : 350 (1845). 
Syn.: Batatas auriculata Hochst., nomennudum; Choisy in DC., Prodr. 9: 
350(1845);  Ipomoea auriculata  Hall. f. in EJ. 18 : 350(1893). 
Vern. name: Tabar. 
Pilose trailing or twining annual herbs. Leaves simple, alternate, ovate 
to cordate . Flowers large, white. Fruits capsules, globose.  
Habitat: Moist sites.  
Distribution: Central and southern Sudan.  
 
Ipomoea coscinosperma  Hochst.  in Broun & Massey, F. S. :314(1929). 
Trailing slightly hairy annual herbs. Leaves lanceolate to oblong. 
Flowers red. Fruits capsules, globose.  
Habitat: Wet places.  
Distribution: Kordofan, widespread.   
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Ipomoea hetrotricha F.Didr. in Kjoeb., Vidensk. Meddel. 1854: 220(1854).  
Syn.: I. amooena Choisy  in  DC., Prodr. 9 : 365(1845). I. amoenula  
Dandy, in Andr., F. P. S. 3 : 112(1956).  
Pubescent prostrate or twining annual herbs. Leaves cordate-
ovate, densely covered with silky hairs beneath. Flowers purple – violet. 
Fruits capsules, small.  
 Habitat: Moist sites.  




Farsetia longisiliqua Decne. in Ann. Sci. Nat. 11,4: 69(1855). 
Hoary, with closely 2-armed white apressed hairs. Leaves narrowly – 
linear. Flowers white to pale-orange.  Fruits slightly curved out words. Seeds 
compressed, winged.    
Habitat: Lowland plains.  




Cyperus alopecuroides Rottb., Deser. Pl. Rar. Programm. 20 (1772) 
&Descr.et lcon.: 38, t. 8. fig. 2  (1773). 
Syn. : Juncellus alopecuroides ( Rottb.) C. B.  Clarke in Hook., Fl. Brit. Ind. 
6 : 595(1893). 
Tall glabrous herbs. Culms solitary. Leaves simple, linear. 
Inflorescences compound, umbels. Fruits nuts. 
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Habitat: Water catchment areas.  
Distribution: Central and southern Sudan.   
 
Fimbristylis bis- umbelata (Forssk.) Bubani ,Dodec.: 30 (1850); Andr. 
F.P.S. 3 : 360 (1956).  
Syn.: Scirpus bis- umbelata Forssk., Fl. Aegypt – Arab. 1:15 (1775) 
Fimbristylis dichotoma Vahl,Enum. 2 : 278 (1805). 
Erect tufted, annual, pubescent herb. Leaves all radical, linear. 
Inflorescences terminal compound umbels. Fruits nutlet – like  
Habitat: Lowland.  






Acalypha indica  L., Sp. Pl. 1003 (1753); Andr., F. P. S. 2: 52. fig. 19 
(1952). 
Annual branched herbs. Leaves lanceolate to rhomboid-ovate. 
Inflorescences bisexual, axillary; ovary deeply three-lobed.      
Habitat: On hill sides.  
Distribution: Widespread. 
 
Euphorbia hirta L., Sp. Pl.: 454 (1753). 
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Yellowish-brown pilose erect or decumbent annual herbs. Leaves 
opposite, lanceolate or oblong, finely serrate. Flowers terminal and axillary. 
Fruits capsules, trigonous.    
Habitat: A weed of cultivation.  
Distribution: Central and southern Sudan.  
 
Euphorbia indica Lam., Ency. II. 423; Andr., F. P. S. 2:71 (1952). 
E. hypericifolia L., Sp. Pl..: 454 (1753). 
Syn.: E. hypericifolia (non L.)  Broun & Massey; E. hypericifolia L. in 
Broun & Massey ,F. S. 229:134 (1929). 
Glabrous erect to prostrate annual herbs. Leaves opposite, oblong or 
linear – oblong . Flowers cymes, axillary, greenish yellow. Fruits capsules.  
 Habitat: Weed of cultivation.  
Distribution: Widespread. 
 
Phyllanthus fraternus Webster in Contr. Gray, Herb.176: 53(1955).  
Syn.: P.niruri L. var. schabrellus Muell.  Arg., Linnaea 32: 43(1863). 
Glabrous erect much branched annual herbs, up to 60 cm. high, with 
solid cylindrical stems. Leaves alternate, oblong to elliptic. Flowers 
monoecious, solitary. Fruits capsules, depressed. 





Aeschnomene indica L., Sp. Pl.: 718 (1753); Bak. f. in F. T. A. A. 2: 147 
(1871). 
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Under-shrubs, up to 6 feet high. Leaves compound, paripinnate, 
linear-oblong. Inflorescences lax axillary; flowers creamy-white. Fruits 
pods, undulate on one side. 
Habitat: Water catchments areas  
Distribution: Central and southern Sudan.  
 
Alysicarpus glumaceus (Vahl) DC., Prodr. 2 : 353( 1825). 
Syn.: Hedysarum glumaceum Vahl,  Symb. Bot. 2. Add. Coring.: 106 
(1791).  
Copiously branched herbs, woody at the base, 1-2 feet. High . Leaves 
oblong-elliptic. Flowers reddish, small. Pod finely ciliate, with 3-4 
segments. 
Habitat: Lowland plains.  
Distribution: Widespread.  
Crotalaria saltiana Andr. in Palhill, R. M. A. A. Balkima : (1982).  
 Syn.: C. lupinoides  Hochst. ex Benth.  in Hook., Long. Journ. Bot. 2.: 
583 (1943); C. farcta Bak. f. in Journ. Linn. Soc. Bot. 13: 394 (1914).  
Vern.: Sofeira. 
 Shrubby plants, with woody base. Leaves compound trifoliate, the odd 
leaflet is the largest. Flowers bright- yellow, in lax racemes. Pods short 
stalked, much curved upwards, silky.  
Habitat: Hill sides.  
Distribution: Northern and central Sudan.   
 
Dalbergia melanoxylon  Guill. & Perr. in Broun & Massey, F. S. 342: 207 
(1929);  Andr. F. P. S. 2. : 192 (1952);  EL Amin., T. S. S. : 229 (1990).  
Vern. name: Babanus. 
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Deciduous much-branched usually multi- stemmed shrubs or small 
trees, up to 6 m high; branches clustering at nodes, usually spine-tipped. 
Leaves pinnate; leaflets 4-8 pairs, obovate-elliptic. Inflorescences lax 
panicles; flowers white-green. Fruits flat, acute at both ends, indehiscent. 
  Habitat: Lowland plains and valleys.  
Distribution: Central and southern Sudan.   
Indigofera hoschstetteri  Bak.  in F. T. A. 2: 101 (1871). 
Syn.: I. arenaria Rich., Tend. Fl. Abyss. 1: 183 (1847); I. anabaptiata   
Steud. Ex Bak. in Hook .f., Brit. Ind. 2 : 102 (1876).  
Vern.:    Sharaia .  
Pubescent diffused annual herbs, up to 50 cm. long. Leaves uni-
pinnate.  1-3  pairs. Fruits pods flat ,curved, appressed.  
Habitat:A weed of cultivation.  
Distribution: Northern and central Sudan.  
 Indigofera oblongifolia Forssk., Fl. Aegypt – Arab.173 (1775). 
Syn.: I. paucifolia Del., Fl.Egypt: 25 (1813).  
Vern. name: Dahassir.   
Pubescent stiff branched perennial under-shrubs  or shrubs, up to 2m. 
high. Leaves alternate, leaflets 3-7 pairs, glaucous. Flowers in dense  axillary 
racemes. Fruits pods, silky, curved. 
 Habitat: Wadis and khor sides.  
Distribution: Widespread.  
 
Sesbania sesban (L.) Merrill in Philipp. Journ. Sci. Bot. 7:235 (1912). 
Syn.: Acschynomene sesban L., Sp. Pl.: 714 (1753); Sesbania aegyptica 
Poir. in Lam., Encyl. Bot. 7:128 (1806). 
Vern. name: Sesaban. 
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Tall shrubs, copiously branched. Leaves compound, bipinnate, leaflets 
small, oblong. Flowers yellow. Pods acuminate at the apex, transversely 
divided, up 15 cm. long. 
Habitat: Lowland plains.   
Distribution: Widespread.  
 
Stylosanthes fruticosa (Retz.)Alston in Trimen, Handb. Fl.Ceylon 6, 
Suppl:77 (1931). 
Syn.: Arachis fruticosa  Retz., Obs. Bot 5: 26 (1788); Stylosanthes 
mucronata Willd., Sp. Pl. 3: 1166 (1902); Stylosathes flavicans Bak. in F. T. 
A. 2: 156 (1871).  
Under-shrubs or shrubs, with ascending branches, covered with 
yellow short pubescence. Leaflets oblanceolate. Flowers in dense heads. 
Pods with two articulations.  
Habitat: Moist sites.  
Distribution: Kordofan; Equatoria.  
 
Tephrosia subtrifolia Hochst.ex Bak. in Andr., F. P. S. 2: 236(1962). 
Perennial herbs, up to 2 feet high, dichotomously branched from the 
base. Leaves compound in 2-3 pairs of leaflets, the odd one is the largest. 
Flowers purple.  Fruits pods. 
Habitat: Water catchment areas.  
Distribution: central and southern Sudan.  
 
Zornia glochidiata  Reichenb. ex DC., Prodr. 2 : 318 (1823); Andr., F. P. S. 
2:248 (1952); Cuf., Enum. :297 (1955); Milne-Redh. in  F.  W. T. A. 
Legum. Papilion. :444(1971).  
 104
Syn.: Z. diphylla (non Pers.) Broun & Massey; [ Z. diphylla sensu Bak. in   
F. T. A. 2: 138 (1871);  Broun & Massey, F. S.; 195 (1929).] 
Vern. name: Abu al lusseig. 
Prostrate to ascending annual herbs. Leave compound, leaflets 2 
dotted, linear-lcalceolate. Flowers reddish. Fruits pods, covered with 
glochidiate bristles. 
Habitat: Lowland plains.  




Osmium basilicum L., Sp. Pl.. : 597 (1753). 
Syn.:O.americanum L.,  F. W. T. A., ed 1,2: 285(1763); O. lanceolatum 
Schum. & Thonn., Beskr. Guim. Pl. (1827);O. dichotomum  Hochst. ex 
Benth., F. T. A. 5: 346 (1848). 
Pubescent erect much-branched annual herbs. Leaves simple, 
opposite,  elliptic. Flowers white, tinged with purple, in terminal 
racemes. Fruits nuts.  




 Loranthus acaciae Zucc. in Abd. Akad. Muench iii 1837 (1837– 43 ).249.t. 
2.f. 3 ;  Andr. F. P. S. 2 : 292 (1952). 
Glabrous branched brownish plants. Leaves opposite or subopposite, 
rigidly coriaceous,  linear, glabrous .Flowers purple. Fruits yellow.  
Habitat: Parasitic on Acacias.  
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Abutilon figarianum Webb, Fragm. Fl. Aethiop. 52, 11. (1937).  
Syn.: A. graveolens   ( non Wight & Arn.) Broun & Massey, F.S. : 12 (1929) 
Vern. Name:  Mokhshashat el Rugal. 
Erect bushy herbs. Leaves simple, alternate, cordate – ovate, densely      
pubescent pale beneath. Carpels 20 or more, 3-seeded. 
Habitat: Lowland plains.  
Distribution: Kordofan, White Nile.  
  
Abutilon mauritianum Sweet.,Hort. Brit. Ed. 1.53 (1926); Andr., F. 
P. S. 2 : 15 (1952).  
Syn.: A. indicum Sweet., Hort. Brit. Ed. 1. 54 (1926). 
Vern. name: Nyada. 
Whitish-downy perennial herbs or undershrubs, up to 1.5 m. high. 
Leaves broadly ovate, pubescent on both surfaces. Flowers yellow or orange, 
axillary. Carpels, 20 or more, each with 2 long densely hairy awns. 
Habitat: Flat areas. 
Distribution: Kordofan. 
 
Hibiscus cannabinus L., Syst. ed 10, 2: 1149 (1759). 
Erect hispid annual herbs, 6-12 feet high. Leaves simple, palmately 
lobed, to ovate. Flowers red, with red-purple center, large. Fruits capsules.  
Habitat: A weed of cultivation.  
Distribution: Central and southern Sudan.  
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Hibiscus dictyocarpus Webb., Fragm. Fl. Aethiop.46 (1937). 
Much branched hairy woody herbs. Leaves 3-5 lobed, cordate at the 
base, petioles longer than lamina. Flowers yellow, with purple center. Fruits 
globose, capsules, with 5 membranous carpels. 
Habitat: Wet sides.  
Distribution: Blue Nile Jebal Arashkol.  
 
Sida paniculata L. Syst.  Nat., ed. 102: 1145. (1759). 
Syn.: S. schweinfurthii Bak.f. in Andr. 2: 42 (1952). 
Erect annual herbs, more than 3 feet high. Leaves alternate, ovate, 
unequally serrate. Flowers yellow. Fruits dehiscent capsules. 
Habitat: Water catchment areas.  
Distribution: Equatoria.  
 
Sida alba L., Sp. Pl., ed 2, 2: 960 (1763). 
Syn.: S. spinosa L., Sp. Pl., 2: 683 (1753).  
Vern. name: Omshadida. 
Erect woody herbs. Leaves simple, alternate, lanceolate, shortly 
tomentose beneath. Flowers whitish-yellow, small, with small spines at the 
base. Fruits capsules. 
Habitat: Lowland plains.  




Thalia welwitschii Ridl. in Andr. F. P. S. 3: 257(1956). 
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Syn.: T. geniculata (non.L.) Broun & Massey. in Andr. F. P. S. 3: 
257(1956). 
Straggling herbs, up to 2 m. high. Leaves ovate -lanceolate, 
rounded at the base, acuminate at the apex. Flowers purple. Fruits 
bright-red. 
Habitat: Swampy places. El Fola el Zarga.  




Acacia mellifera (Vahl) Benth. in Hook., Lond. Journ. Bot. 1: 507 (1842). 
Syn. : Mimosa mellifera Vahl, Symb. Bot. 3: 103(1791). 
Glabrous shrubs or trees, up to 7m. high. Prickles 2, hooked 
downwards. Leaves compound, alternate. Inflorescences spikes; flowers 
white. Fruits pods. 
Habitat: “Khor” sides . 
Distribution: Northern and central Sudan.  
  
Acacia nilotica (L.) Willd ex Del., Fl. Aegypt. Ill.: 79 (1813) subsp 
adansonii (Gill. & Perr.) Brenan in Kew Bull. 12 : 85 (1957). Subsp. 
astringens  Roberty in El Amin, T. & Sh. S.: 160 (1990).  
Syn.: A. adansonii Gill. & Perr.,  Fl. Seneg. : 249 (1832); Acacia nilotica 
(L.) Del. var.  adansonii (Gill. & Perr.) Kuntze.,  Rev. Gen.1: 165 (1891); A. 
arabica (Lam.) Willd. var. adansonii Dubard in Henry & Amman, Acacia 
Tannin: 8 (1913).   
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Trees, up to 20 m. high. Leaves compound, bipinnate. Inflorescences 
heads, yellow. Fruits pods, flat, curved, slightly constricted between the 
seeds, grey-brown tomentose. 
 Habitat: Lowland plains.    
Distribution: Northern and central Sudan.  
Acacia nubica Benth. in Hook., Lord. Journ. Bot. T:498(1842). 
 Syn.: A. virchowiana  Vatka ,Oesterr. Bot. Zeitschr. 30:275(1880); A. 
merkeri Harms., E. J: 36(1905) 
Vern name : La,aot 
Shrubs, with branches spreading from the base in all directions, up to 
5 m. high. Leaves compound, bipinnate. Inflorescences axillary heads, 
creamy-white. Fruits pods, pale, yellow. 
Habitat: Lowland plains. 
Distribution: Widespread.     
Acacia senegal (L.) Willd., Sp. Pl. 4 : 1077 (1806). 
Syn.: Mimosa senegal L., Sp. Pl.,: 521 (1753); A. verek  Gill. & 
Perr. in Andr.F. P. S. 2: 135(1952).  
Vern. name: Hashab. 
Deciduous trees with grey stems. Prickles below nodes .The 
two laterals curved upwards and the central one hooked 
downwards. Leaves biparipinnate, alternate. Inflorescence spikes, 
creamy-white and fragrant. Fruits pods, flat.  
Habitat: Lowland plains. 
Distribution: Widespread.         
 
Acacia seyal Del., Fl. Aegypt. 142, t. 52 fig. 2 (1813); var. seyal Brenan , 
Lac.Cit. (1956).  
Syn.: A. seyal Del., Fl. Aegypt. 142, t. 52 fig. 2 (1813);  
Vern. name: Talh. 
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Ashy spinescent, medium sized trees, up to 15 m. high, with red or 
orange-red bark. Leaves biparipinnate, alternate. Inflorescences globose, 
yellow heads. Fruits pods,  linear, falcate.  
 Habitat: Lowland plains. 
Distribution: Widespread.     
 
 
Albizzia amara (Roxb.) Biov. in Encycl. XIX me Siercle, ed . t, 2 : 34 
(1834). 
Syn.: A. sericocephala Benth. in Hook. Lond. Bot. 3 : 91 (1944). 
Vern. name: Arrad.  
Deciduous trees up to 15m. high. Leaves compound, bipinnate. 
Inflorescences heads, axillary, pale, yellow. Fruits pods, flat, irregularly 
constricted between the seeds, pale brown.  
Habitat: Lowland plains. 
Distribution: Widespread.     
  
Albizzia anthelmintica  Brongn. in Bull. Soc. Bot. France 7: 902 (1960).  
Vern. name: Gerif el dood. 
 Deciduous trees up to 12m. high. Leaves compound, bipinnate. 
Inflorescences heads. Fruits pods.  
Habitat: Lowland plains. 




Commicarpus africana (Lour.) Gulf. , Tard. Bot. Nat. Belge. 39 
(4) Suppl. : 21 (1969). 
Syn. : Boerhaevia africana Lour. ,Fl.Cochim 1 : 16(1970). 
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Erect or decumbent glabrous, much branched herbs. Leaves 
opposite, broadly ovate. Flowers white, terminal, in lax umbels. 
Fruits achenes.   
Habitat: Moist sites. 
Distribution: Northern and central Sudan.  
 
Boerhaevia diffusa L., Sp. Pl. : 3 (1753); Baker & Wright in 
F.T.A. 6(t) : 4(1913).  
Syn: B. repens L. var. diffusa (L.) Hook. f., Pl. Brit. Ind. 4 : 709 
(1885).  B. adscendes  Willd., Sp. Pl. 1 : 19 (1797). 
Vern.  name: Rubaa; shokal el khail.  
Glabrous prostrate spreading annual herbs. Leaves opposite, 
simple, lanceolate. Flowers axillary, white. Fruits indehiscent 
achenes.  
 Habitat: Moist sites. 




Plantago stricta Schousb., Vextr. Marokko, 69 (IK ); Andr.,F. P. 
S. 2: 69(1956).  
Herbs, 15 –30 cm. high. Leaves opposite or whorled. 
Inflorescences  
Globose, head. Fruits capsules, 2- seeded. 
Habitat: Hills sides. 





Aristida adscensionis L., Sp. Pl. 1 :82 (1753); Andr.,F.P.S.3 : 395, 
fig. 95 (1956).  
Syn.: A. submucronata Schumach., Beskr. Guin. Pl. : 47 (1827). 
Vern. name: Humra. 
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Glabrous erect or spreading annual herbs, up to 50 cm. high, 
with cylindrical solid culms. Leaf- sheaths quite tight to the culms; 
ligules short ciliolate rims; lamina linear . Upper glumes distinctly 
emarginated; lemmas about as long as or exceeding the upper 
glumes; awns scabrous. Fruits caryopsis. 
Habitat: Flat areas. 
Distribution: Widespread.  
 
Aristida funiculata Trin & Rupr., Sp. Gram. Stip. : 159(1842).   
Vern. name: Gaw. 
Erect densely tufted annual herbs, up to 30 cm. high, with 
cylindrical solid culms. Leaf- sheaths striate; ligules short ciliolate 
rims; laminas linear, scabrous, with white hairs on the base  and 
along the margins. Panicles sheathed by the most upper  leaf. 
Fruits caryopsis. 
Habitat: Flat areas. 
Distribution: Widespread.  
 
Brachiaria mutica Stapf. in Prain, Fl. Trop. Afr. Ix 526 (1919) ; 
Broun & Massey. F. S. 873:  455 (1929); Andr., F. P. S. 3: 407 
(1956). 
Syn.: Panicum muticum Forssk., Fl. Aegypt Arab. 20 (1775). 
Vern.name: Korraib. 
Perennial herbs, up to 2 m. high; culms ascending rooting at 
the lower nodes. Leaf-sheaths tight; ligules  narrow minutely 
ciliolate rims; lamina linear – lanceolate.  Inflorescences spike- 
like racemes. Fruits caryopsis.  
 Habitat: Flat moist areas. 
Distribution: White Nile; Equatoria. 
 
Brachiaria eruciformis  ( J. E. Smith ) Gresb. In Ledeb, Fl. Ross. 
4 469 (1853). 
Syn.: Panicum eruciforme  J. E. Smith. in Sibth. & Sm., Fl. Graeca 
1 : 44, fig. 59 (1806); P. ischane Roem. & Schult., Syst. Veg. 
2(1841); Echinochloa erucifermis ( J. E. Smith ) Kock. in Linnaea 
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21 : 437 (1848) ; P. ischane (Roem. & schult.)   Stapt. in F. T. A. 9 
: 552 (1918). 
Vern. name: Umm Sileika 
Tufted annual herbs, up to 60 cm high, with very cylindrical 
decumbent culms. Laminas linear- lanceolate. Flowers spikes; 
spikelets solitary or clusters. Fruits caryopsis.  
Habitat: A weed of cultivation. 
Distribution: Widespread.  
   
Cenchrus biflorus  Roxb.,Fl. Ind. 1 : 238 (1920).  
Syn.:C.barbatus Schum., Beskr. Guim. Pl. 43 (1827); C. 
catharticus Del., Cat. Hort. Monsp.(1838).   
Erect or ascending herbs, up to 90 cm high, with cylindrical 
yellowish culms and rooting at the lower nodes. Leaf-sheaths 
compressed and keeled ligules with densely ciliate rims; laminas 
linear. Fruits caryopsis.  
Habitat: Flat areas. 
Distribution: Northern and central Sudan. 
Cenchrus ciliaris L., Mant. Alt. : 302(1771).  
Syn.: Pennisetum cenchroides L., Rich. in Pers., Syn. 1 ; 72 
(1805). 
Vern. name: Haskanit.  
Glabrous ascending or decumbent perennial herbs,  up to 1 
m. high with cylindrical hollow culms. Leaves glabrous; ligules   
dense ciliate rims; laminas  linear. False spikes cylindrical. Fruits 
caryopsis.  
Habitat: Lowland plains. 
Distribution: Northern and central Sudan.  
 
Chloris virgata Sw., Fl. Ind. Occ. 1 : 203 (1797). 
Syn.: Rhabdochloa virgata (Sw.) P. Beauv., Ess. Agrost. 48 : 158 
(1812); Chloris compressa DC., Cat. Hart. Monsp. 94 (1816);      
C. meccana Hochst & Steud. ex Schlecht., in Ind. Sem. Hort. Hal. 
(1843).   
Vern. name: Karam El Shaib. 
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Glabrous erect or ascending annual herbs, up to 70 cm. high, 
with cylindrical solid culms. Ligules membranous, minutely 
ciliate; laminas linear. Spikes whitish- green, sessile. Fruits 
caryopsis. 
Habitat: Flat plains. 
Distribution: Northern and central Sudan.  
 
Dactyloctenium aegyptium  (L.) Willd., Enum. Hort. Berol. 129 
(1809).  
Syn.: Cynosurus aegyptius L., Sp. Pl. 1 :72 (1753), Eleusine 
aegyptia (L.) Desf, Fl. Atlant. 1 : 85 (1798).   
Vern. name: Umm asabiaa.  
Glabrous prostrate to decumbent annual herbs, up to 50 cm. 
high, with compressed solid striate culms. Leaf- sheaths striate; 
ligules membranous, laminas  linear. Spikelets spreading at right 
angles. Fruits caryopsis.  
Habitat: Waste lands. . 
Distribution: Widespread. 
 
Echinochloa colona (L.) Link., Hort. Berol. 2 ; 209 (1833). 
Syn.: Panicum colonum L., Syst. Nat., ed 2 368 (1753); P. 
equitans A. Rich. Tent. Fl. Abyss. 2 : 365 (1851). 
Vern. name: Difera. 
Decumbent to ascending annual herbs, up to 60 cm. high, 
with compressed hollow striate culms. Leaf- sheaths glabrous; 
laminas with black or purple cross-bands; ligules absent. Panicles  
compressed to the axis; spikelets  tinged with purple. Fruits 
caryopsis. 
Habitat: Flat areas. 
Distribution: Northern and central Sudan. 
 
Eragrostis diplachnoides Steud., Syn. Pl. Glum. 1 : 268 (1854). 
Syn.: E. namaquensis Schrader., in Linnea 12 : 452 (1838) var. 
diplachnoides (Steud.) W. D. Clayton, in Kew Bull. 25:251 (1971); 
E. hochstetteri Steud., Syn. Pl. Glum. 1: 287 (1854); Glyceria 
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pilosa Steud., Syn. Pl. Glum. 1: 287 (1854); [ Eragrostis interrupta 
Sensu Broun & Massey, F. S. : 477 ( 1929) non (R.Br.) P. Beauv. 
(1812).] 
Vern. name: Aish El Far. 
Glabrous tufted erect annual herbs, up to 60cm. high. Leaf-
sheaths glabrous at the mouth; laminas linear. Spikelets pale green. 
Fruits caryopsis. 
Habitat: Moist sites. 
Distribution: Widespread.  
 
 
Eragrostis megastachya (Koel.) Link., Hort. Berol. 1 : 187(1827) .  
Syn.: Briza eragrostis L., Sp. Pl. 1 :70 (1753); Poa cilianensis All., 
Fl. Pedem. 2 :246. t. 91/2 (1904). 
Vern. name: Bannu. 
Glabrous ascending or suberect tufted annual herbs, up to 70 
cm. high, with cylindrical hollow culms. Leaf-sheaths loose, 
striate; ligules  fringes of short hairs; laminas linear. Panicles 
ovoid, stiff. Fruits caryopsis. 
Habitat: Depressions. 
Distribution: Widespread.   
 
Oryza longistaminata Chev. & Rochrich. in Compt. Rend. Acad. 
Sci. 159:361 (1914); Clayton, F.T.E.A. Gramin. 1 : 30 (1970) and 
in F. W. T. A. ed. 2, 3 : 393 (1970). 
 [ O. barthii A. Chev.,sensu Broun & Massey , F. S.: 483 (1929) 
Andr. F.P. S. 3 :493(1956) et mult. Auct., non A. chev. (1911).] 
vern. name: Rozz Elwadi 
Coarse leafy perennial herbs;  up to 1.8 m high, culms stout , 
ribbed.  Leaves linear; ligules elongated . Panicles rather lax; 
spikelets reddish- yellow. Seeds oblong, striate.  
Habitat: Lowland plains. 
Distribution: Widespread.  
 
Panicum turgidum Forssk., Fl. Aegypt- Arab : 18(1775). 
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Vern. name: Abu Rukba. 
Glabrous erect annual herbs, up to 1.2m high; culms woody, 
solid. glabrous, many-nodded. Leaf-sheaths firm to coriaceous; 
ligules dense ciliate rims; laminas linear. Panicles very variable in 
size; spikelets swollen, ovoid. Fruits caryopsis. 
Habitat: Lowland plains. 
Distribution: Northern and Central Sudan.  
 
Schoenefeldia gracilis  Kunth., Rev. Gram. 1 : 283,t. 53 (1830); 
Broun & Massey, F. S. : 478 (1929); Andr. F. P. S. 3: 530 (1956). 
Vern. name: Zanab El Naga. 
Erect annual herbs, up to 50 cm high ; culms tufted. Leaf- 
sheaths loose, glabrous; ligules very short, ciliate; laminas linear. 
Spikes golden; spikelets densely 2-rowed, on one side of the 
flattened rhachis. Seeds linear, grey. 
Habitat: Flat areas. 




Ziziphus spina-christi (L.) Desf., Fl. All. 1 : 201 (1791). 
Syn.: Rhamnus spina-christi L., Sp. Pl.: 195 (1753); Ziziphus 
africana Mill., Gard. Dict. 8 (1768). 
Vern. name: Sedir; Nabag. 
Spiny shrubs or trees. Spines pair: one straight and the other 
curved and short. Leaves simple, variable in shape and size. 
Flowers greenish –yellow. Fruits fleshy, edible, globose.  
Habitat: “Khor” sides. 
Distribution: Northern and central Sudan.  
Rubiaceae 
 
Oldenlandia corymbosa L., Sp. Pl.: 119 (1753); Hiern. in F. T. A. 
3 : 62 (1872); Broun & Massey F. S. :260 (1929); Andr. F. P. S. 2: 
453 (1952); Hepper, F. W. T. A. ed 2, 2 211(1963). 
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Erect or branched nearly glabrous herbs, up to 40 cm. high. 
Leaves linear; stipules truncate. Flowers white or lilac. Fruits 
loculicidally dehiscent. 
Habitat: Wait places. 




Striga hermonthica (Del.) Benth. in Hook., Comp. Bot. Mag. 1 :               
365   (1835). 
Syn.: S. senegalensis Benth. in DC., Prodr. 10 : 502 (1846); 
Buchnea hermonthica Del., Fl. Aegypt : 245, t. 34 fig. 3 (1813). 
Vern. name: Buda. 
Semi- parasitic hispid and scabrous erect annual herbs, up to 
60cm. high. Leaves simple, linear. Flowers rose-red, purplish. 
Fruits capsules.  
Habitat: A weeds of cultivation. 
Distribution: Widespread.   
 
Striga passargei Engl., Bot. Jahrab.23 : 515, t. 12, figs. M. & 
N.(1897) ; Hepper, F.W. T. A. ed. 2, 2 :372 (1963).  
Semi- parasitic scabrous erect annual herbs, 6 – 18 cm. high. 
Leaves simple, opposite, linear. Flowers white or creamy-white. 
Fruits capsules.   
Habitat: At the foot of the hills. 




Solanum coagulans Forssk., Fl. Aegypt-Arab. :107 (1775). 
Syn.: S. dubium Fres., Mus. Senck. 1 :66 (1833). 
Vern. name: Gubbein. 
Spinescent ascending to prostrate woody perennial herbs, up 
to 30 cm. high. Leaves alternate, ovate. Flowers violent. Fruits 
berries, yellow, globose.  
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Habitat: Lowland plains. 
Distribution: Northern and central Sudan.   
 
Solanum incanum L., Sp. Pl. : 188 (1753). 
Vern. name: Bejen Bejem. 
Prickly stellate tomentose shrubs, up to 1.7 m. high. Leaves 
alternate, ovate. Flowers violent. Fruits berries yellow. 
Habitat: Water catchments area. 
Distribution: Widespread.  
Sterculiaceae 
 
Waltheria indica L., Sp. Pl.: 673 (1753). 
Syn.:W. americana L., Loc. cit. in Andr. F. P. S. 2: 8(1952). 
Vern. name: Irg el Nar. 
Erect grey tomentose herbs, woody at the base. Leaves ovate, 
stellate- tomentose beneath. Flowers yellow, in dense sessile 
heads, axillary.  
Habitat: Lowland plains. 




Corchorus olitorius L., Sp. Pl. : 329 (1753). 
Vern. name: Mulukhia; khodra. 
Glabrous erect annual herbs, up to 50-cm. high. Leaves 
lanceolate, tailed at the base. Flowers yellow. Fruits capsules, 
stout. 
Habitat: A weed of cultivation. 
Distribution: Widespread.  
 
Corchorus fascicularis Lam., Encycl. Meth. Bot. 2: 104 (1786). 
Vern. name: Khodra; Mulukhia.  
Glabrous erect or decumbent annual herbs,  up to 50 cm. 
high. Leaves oblong, not tailed at the base. Flowers yellow. Fruits 
capsules.  
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Habitat: A weeds of cultivation. 
Distribution: Widespread.  
 
Grewia mollis Juss. in Ann. Mus. Nat. Hist. Nat. Paris 4: 9t (1804). 
Syn.: G. venusta Fresen. in Andr. F. P. S. I: 220  (1950). 
Vern. name: Basham. 
Shrubs, up to 5 m. high, branching low down and twiggy at 
the ends. Leaves simple, alternate, oblong-lanceolate. Flowers 
axillary clusters, yellow. Fruits drupes.  
Habitat: On “khor” sides.   
Distribution: Central and southern Sudan.  
 
Grewia tenax (Forssk.) Fiori. In Agric. Colon. 5, Suppl. : 23 
(1912). 
Syn.: Chadara tenax Forssk., Fl. Aegypt – Arab CXXIV: 105 
(1775); Grewia populifolia Vahl, Symb. Bot. 1: 33 (1790);           
G. betulifolia Juss. in Ann. Mus. Nat. Hist. Nat. Paris 4: 92, t.50 fig 
1 (1804).  
Vern. : name: Gudaim. 
Pubescent shrubs,  up to 4 m. high, with grey smooth dotted 
bark. Leaves simple, alternate. Inflorescences solitary, terminal or 
axillary. Flowers white. Fruits berries, red when mature. 
 Habitat:  On “khor” sides.  




Tribulus terrestris L., Sp. Pl.: 287 (1753). 
Syn.: T. lanuginosus L., Sp. Pl.: 287 (1753); T. hispidus Presl., 
Bot. Bemerk.: 29 (459)(1854); T. terrestris L. var. hispidissimus 
Sond. In Fl. Cap.1:253 (1960). 
Vern. name: Dereisa. 
Pubescent prostrate spreading annual herbs, up to 30 cm. 
high. Leaves compound, unequally pinnate, with 5-8 pairs of 
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leaflets. Flowers yellow. Fruits nutlets, depressed, each carpel with 
2 long spines.  
Habitat: Waste places.  



















Conclusions and Recommendations            
Conclusion:   
• A total number of 95 plant species were collected, identified, 
and classified; these species belong to 68 genera and 32 
families.  
 120
• The dominant annuals and perennials were Schoenefeldia 
gracil, Abutilon mauritianum,  Aristida adscensionis. 
Brachiaria mutica  and  Senna obtusifolia. 
• The dominant woody species were Acacia mellifera, Balanites 
aegyptiaca, Albizzia amara and Acacia nilotica subsp. 
astringens. 
• The density of woody species was 21 stem/ ha. in the present 
study. 
• The density of Balanites aegyptiaca and that of Albizzia amara 
were associated with high frequency and low abundance, 
(regular distribution). 
• The density of Acacia mellifera and that of A. nilotica subsp. 
astringens were associated with low frequency and high 
abundance (contagious distribution). 
• A significant association was found between (Balanites 
aegyptiaca and Albizzia amara), (Balanites aegyptiaca and 
Acacia mellifera) and between (A. mellifera and Albizzia 
amara), whereas non-significant association was observed for 
Balanites aegyptiaca and Acacia nilotica subsp. astringens and 
for Acacia mellifera and A.  nilotica subsp. astringens. 
• Diversity index (or Simpson’s index) was calculated for woody 
as well as for annuals and perennials. It  was found to be 7.6 
and 6.0   respectively. 
• Similarity between sites: high and medium, high and low, and 
between medium and low for woody species was examined and 
it was found to be 33%, 23% and 27%, respectively. Similarly, 
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the index for sites for annuals and perennials, was 16 %, 9.5 %, 
and 9 % respectively. 
• the similarity between areas near the city and those far from it 
was found to be 40 %. 
• Comparisons between different seasons showed a significant 
difference between autumn and winter and a highly significant 
difference between autumn and summer and between winter 
and summer. 
• The biomass productivity increased with the decrease in the 
height of the study area. 
• The vegetation of the study area was dominated by palatable 
species such as Brachiaria mutica. and Aristida adscensionis, 
Panicum turgedum.  
•  The  carrying capacity of the study area was found to be 11.8 
a.u. / km2 / year. 
• A total number of   19700 dead seeds /m2 and 7238 viable seeds 
/m2 were obtained on the upper layer of soil (0 – 5 cm) whereas 
a total number of   5333 dead seeds /m2 and 3104 viable seeds 
/m2 were obtained on the layer (5 – 10 cm ).  
• Distribution of soil seed bank showed a high density in the 
upper soil  layer and a low density with increasing depth of the 
soil. 
• The most dominant regenerating species were Acacia mellifera, 
Balanites aegyptiaca and Gueira senegalensis. 
• The density of regenerating species was 7.7 species /ha. =8 
species/ha. 
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• The area was affected by biotic and physical factor like human 
activity, agricultural practices, over grazing, topography and 
fluctuation of rainfall.      
 
Recommendation:  
*   Feather studies should be done on regeneration and seed bank for 
some of the endangered woody species like Dalbergia melinaxilon, 
Anogeissus leiocarpus, Terminalia brownii and Combretum spp. 
*   Water harvesting by using ridges, “tarasing”, or any other mean of harvesting. 
*    Plantation of seedling and /or spreading seeds of endangered woody 
species.  
*   Dispersal seeds of palatable herbs and grasses like  Zornia spp., 
Plepharis spp., Brachiaria mutica, Dactyloctenium aegyptium, Panicum 
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Number of trees and a shrubs/ quadrat 
 
Table 1: High area / Rainy season. 
Transect 1: 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
Species /             
Acacia mellifera        1     
A. nilotica subsp astringens             
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca             
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
 136
Combretum adenogonium 1  1 1  2 1 1    7 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi             
total 1  1 1  2 1 2    8  
 
Empty cells  = no species present 
 
Number of trees and a shrubs/ quadrat 
 
Table 2: High area / Rainy season. 
Transect 2 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera 1 1    1 1 2 10   16 
A. nilotica subsp astringens     2  2   1 1 6 
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara           1 1 
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca    1    4   2 7 
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
 137
Combretum adenogonium             
Cordia abyissinica             
Grewia mollis           2 2 
G. tenax        2   1 3 
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi     2 1   6 4 1 14 
total 1 1  1 4 2 3 8 16 5 8 49 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
Table 3: medium area Rainy season. 
Transect 3 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 2  2 4 3 3 4 1 3 11 33 
A. nilotica subsp astringens 11     2     13 
A. senegal            
A. seyal       12    12 
Adansonia digitata            
Albizzia amara            
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum          1 1 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
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Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus     1      1 
Maerua crassifolia    1       1 
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 3          3 
total 16  2 5 4 5 16 1 3 12 64 
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
Table 4:  medium area  / Rainy season. 
Transect 4 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 15 13 27 5 5      65 
A. nilotica subsp astringens            
A. senegal            
A. seyal     1      1 
Adansonia digitata            
Albizzia amara      2 3 3   8 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum            
Boscia senegalensis   1        1 
Calotropis procera            
Combretum adenogonium            
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Cordia abyissinica  1         1 
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus     1      1 
Maerua crassifolia            
Sclerocarya birrea   1         
Tamarindus indica           1 
Ziziphus spina-christi            
total 15 14 29 5 7 2 3 3   78  
 
 
Empty cells  = no species present 
 
Number of trees and a shrubs/ quadrat 
 
 
Table 5: Flat area / Rainy season. 
Transect 5 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 3  1        4 
A. senegal   1        1 
A. seyal            
Adansonia digitata            
Albizzia amara       5    5 
A. anthelminthica  1         1 
Anogeissus leiocarpus            
Balanites aegyptiaca 3 3    2 2  1  11 
Piliostigma reticulatum            
Boscia senegalensis            
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Calotropis procera 5  7 4  2  2   20 
Combretum adenogonium        1   1 
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        7 1  8 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 8 1         9 
total 19 5 9 4  4 7 10 2  60  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 6: Flat area / Rainy season. 
Transect  6 
 
quadrats  1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 2  3        5 
A. senegal   6 2 2 1     11 
A. seyal            
Adansonia digitata            
Albizzia amara     1  5    6 
A. anthelminthica  1         1 
Anogeissus leiocarpus            
Balanites aegyptiaca 3 5  4 2   3   17 
Piliostigma reticulatum        1   1 
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Boscia senegalensis            
Calotropis procera 4          4 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 2  3        5 
total 11 6 12 6 5 1 5 4   50  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 7: low area  / Rainy season. 
Transect  7 
 
quadrats 1 2 3 4 5 6 7 8 9 10 
Tota
l 
species /            
Acacia mellifera            
A. nilotica subsp astringens     3 1     4 
A. senegal   1        1 
A. seyal            
Adansonia digitata            
Albizzia amara 2 1 1    2 1 1 1 9 
A. anthelminthica            
Anogeissus leiocarpus            
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Balanites aegyptiaca 1   3 1 2  1  1 9 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea        1   1 
Tamarindus indica       1    1 
Ziziphus spina-christi            
total 3 1 2 3 4 3 3 3 1 2 25  
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 8: low area  / Rainy season. 
Transect  8 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens            
A. senegal            
A. seyal            
Adansonia digitata    1       1 
Albizzia amara 1  3 2 2 3 1 2 1  15 
A. anthelminthica            
Anogeissus leiocarpus      1     1 
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Balanites aegyptiaca 1 1 1 1 1   1   6 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        6   6 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi            
total 2 1 4 4 3 4 1 9 1  29  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 9:  low area  / Rainy season. 
Transect  9 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 1          1 
A. senegal   1      1  2 
A. seyal            
Adansonia digitata            
Albizzia amara  7  3 3 4 8 1 1  27 
A. anthelminthica            
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Anogeissus leiocarpus            
Balanites aegyptiaca   2  2 1 1 4   10 
Piliostigma reticulatum     1      1 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis 1  4 5 13  3 2 7  35 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea   1 1       2 
Tamarindus indica            
Ziziphus spina-christi            
total 2 7 8 9 19 5 12 7 9  78  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 10:  west El Fula  / Rainy season. 
Transect  10 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens     2   4 7 5 18 
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara 1    1  1 1  1 5 
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A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca  2 3 1 4 3 3 5 4 5 30 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera    1       1 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis 2 2 2        6 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea        1   1 
Tamarindus indica  1         1 
Ziziphus spina-christi 6 3 1        10 
total 9 8 6 2 7 3 4 11 11 11 72  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 11: North El Fula  / Rainy season. 
Transect  11 
 
quadrats 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera             
A. nilotica subsp astringens             
A. senegal             
A. seyal             
Adansonia digitata             
 146
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca  2 3  3 1  1  1 5 16 
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera 4 2          6 
Combretum adenogonium        2 1   3 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi             
total 4 4 3  3 1  3 1 1 5 25 
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 1: High area / winter 
Transect 1: 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera        1    1 
A. nilotica subsp astringens             
A. senegal             
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A. seyal             
Adansonia digitata             
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca             
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
Combretum adenogonium 1  1 1  1 1 1    6 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi             
total 1  1 1  1 1 2    7  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 2: High area/ winter 
Transect 2 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera  1    1 1 1    4 
A. nilotica subsp astringens     2       2 
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A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara           1 1 
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca    1    4    5 
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
Combretum adenogonium             
Cordia abyissinica             
Grewia mollis             
G. tenax        1   1 2 
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi     2    6 4  12 
total  1  1 4 1 1 6 6 4 2 26 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 3: medium area / winter 
Transect 3 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 2  2 4 2 3  1 3 8 25 
A. nilotica subsp astringens 9          9 
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A. senegal            
A. seyal       10    10 
Adansonia digitata            
Albizzia amara            
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum           0 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus     1      1 
Maerua crassifolia    1       1 
Sclerocarya birrea            
Tamarindus indica     5       
Ziziphus spina-christi 3          3 
total 14  2 5 8 3 10 1 3 8 54 
 
Empty cells  = no species present 




Table 4: medium area / winter 
Transect 4 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 14 13 20 5 4      56 
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A. nilotica subsp astringens            
A. senegal            
A. seyal           0 
Adansonia digitata            
Albizzia amara      2 1 2   5 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum            
Boscia senegalensis   1        1 
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica           0 
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus     1      1 
Maerua crassifolia            
Sclerocarya birrea   1         
Tamarindus indica           1 
Ziziphus spina-christi            
total 14 13 22 5 5 2 1 2   64  
 
Empty cells  = no species present 
 
Number of trees and a shrubs/ quadrat 
 
 
Table 5: Flat area / winter 
Transect 5 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
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Acacia mellifera            
A. nilotica subsp astringens 3  1        4 
A. senegal   1        1 
A. seyal            
Adansonia digitata            
Albizzia amara       5    5 
A. anthelminthica  1         1 
Anogeissus leiocarpus            
Balanites aegyptiaca 3 3    2 1  1  10 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera 5  7 4  2  2   20 
Combretum adenogonium        1   1 
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        5 1  6 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 8 1         9 
total 19 5 9 4  4 6 8 2  57  
 
Empty cells  = no species present 
 
Number of trees and a shrubs/ quadrat 
 
 
Table 6: Flat area / winter 
Transect  6 
 
quadrats  1 2 3 4 5 6 7 8 9 10 Total
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species /            
Acacia mellifera            
A. nilotica subsp astringens 1  1        2 
A. senegal   6 2 1 1     10 
A. seyal            
Adansonia digitata            
Albizzia amara     1      1 
A. anthelminthica           0 
Anogeissus leiocarpus            
Balanites aegyptiaca 2 3  4 2   2   13 
Piliostigma reticulatum           0 
Boscia senegalensis            
Calotropis procera  4         4 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 2  2        4 
total 5 7 9 6 4 1  2   34  
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 7:  low area / winter 
Transect  7 
 
Quadrats 1 2 3 4 5 6 7 8 9 10 Tota
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l 
species /            
Acacia mellifera            
A. nilotica subsp astringens            
A. senegal      1     1 
A. seyal   1        1 
Adansonia digitata            
Albizzia amara            
A. anthelminthica 2 1 1    2 1 1 1 9 
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum 1   2 1 2  1  1 8 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi       1    1 
total 3 1 2 2 1 3 3 2 1 2 20  
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 8: low area  / winter 
Transect  8 
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quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens            
A. senegal            
A. seyal            
Adansonia digitata    1       1 
Albizzia amara 1  2 2 2 1 1 2 1  12 
A. anthelminthica            
Anogeissus leiocarpus      1     1 
Balanites aegyptiaca 1  1 1 1   1   5 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        4   4 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi            
total 2 0 3 4 3 2 1 7 1  23  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 9:  low area  / winter 
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Transect  9 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 1          1 
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara  7  3 3 4 6 1   24 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca   2  1 1 1 4   9 
Piliostigma reticulatum     1      1 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis 1  3 4 9  3 2 5  27 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi            
total 2 7 5 7 14 5 10 7 5  62  
 
 
Empty cells  = no species present 




Table 10: West El Fula area  / winter 
Transect  10 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens     2   3 4 3 12 
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara 1      1 1  1 4 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca  2 3 1 3 3 1 4 2 3 22 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera    1       1 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis 2 2 2        6 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea        1   1 
Tamarindus indica  1         1 
Ziziphus spina-christi 5 3 1        9 
total 8 8 6 2 5 3 2 9 6 7 56  
 
 
Empty cells  = no species present 




Table 11: North El Fula area  / winter 
Transect 11 
 
quadrats 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera             
A. nilotica subsp astringens             
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca  2 2  1  1  1  4 11 
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera 4 2          6 
Combretum adenogonium        2 1   3 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi             
total 4 4 2  1  1 2 2  4 20 
 
 
Empty cells  = no species present 




Table 1: High area / summer 
Transect 1: 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera        1     
A. nilotica subsp astringens             
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca             
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
Combretum adenogonium 1  1 1        3 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi             
total 1  1 1    1    4  
 
Empty cells  = no species present 




Table 2: High area / summer 
Transect 2 
 
quadrat 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera  1    1  1    3 
A. nilotica subsp astringens     2  2   1 1 6 
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara           1 1 
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca             
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera             
Combretum adenogonium             
Cordia abyissinica             
Grewia mollis             
G. tenax        1    1 
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
Tamarindus indica             
Ziziphus spina-christi         4 2  6 
total  1   2 1 2 2 4 3 2 17 
 
Empty cells  = no species present 




Table 3: medium area / summer 
Transect 3 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 2  2 3 2 2  1 2 7 21 
A. nilotica subsp astringens 9          9 
A. senegal            
A. seyal       6    6 
Adansonia digitata            
Albizzia amara            
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus     1      1 
Maerua crassifolia    1       1 
Sclerocarya birrea            
Tamarindus indica     5       
Ziziphus spina-christi 2          2 
total 13  2 4 8 2 6 1 2 7 45 
 
Empty cells  = no species present 
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Number of trees and a shrubs/ quadrat 
 
 
Table 4: medium area / summer 
Transect 4 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera 14 12 19 5 2      52 
A. nilotica subsp astringens            
A. senegal            
A. seyal     1      1 
Adansonia digitata            
Albizzia amara      2     2 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca            
Piliostigma reticulatum            
Boscia senegalensis   1        1 
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica  1         1 
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi            
total 14 13 20 5 3 2     57  
 
Empty cells  = no species present 
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Number of trees and a shrubs/ quadrat 
 
 
Table 5: Flat area / summer 
Transect 5 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 2          2 
A. senegal           0 
A. seyal            
Adansonia digitata            
Albizzia amara       5    5 
A. anthelminthica  1         1 
Anogeissus leiocarpus            
Balanites aegyptiaca  2    1 1  1  5 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera 5  7 4    2   18 
Combretum adenogonium        1   1 
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        3 1  4 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 6 1         7 
total 13 4 7 4  1 6 6 2  43  
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Empty cells  = no species present 
 
Number of trees and a shrubs/ quadrat 
 
 
Table 6: Flat area / summer 
Transect  6 
 
quadrats  1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens 1  1        2 
A. senegal   4 2 1      7 
A. seyal            
Adansonia digitata            
Albizzia amara            
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca 2 3  3 2   2   12 
Piliostigma reticulatum           0 
Boscia senegalensis            
Calotropis procera  4         4 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi 2  2        4 
total 5 7 7 5 3 0  2   29  
 164
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 7: flat area  / summer 
Transect  7 
 
Quadrats 1 2 3 4 5 6 7 8 9 10 
Tota
l 
species /            
Acacia mellifera            
A. nilotica subsp astringens      1     1 
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara 1 1 1    2 1 1 1 8 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca 1   3  2     6 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis            
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica       1    1 
Ziziphus spina-christi            
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Total 2 1 1 3 0 3 3 1 1 1 16  
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 8: low area  / summer 
Transect  8 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens            
A. senegal            
A. seyal            
Adansonia digitata    1       1 
Albizzia amara   2 2 1 1 1 2 1  10 
A. anthelminthica            
Anogeissus leiocarpus      1     1 
Balanites aegyptiaca   1  1   1   3 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis        3   3 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
Ziziphus spina-christi            
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total 0 0 3 3 2 2 1 6 1  18  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 9: low area  / summer 
Transect  9 
 
quadrat 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens            
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara  2  3 3 4 4    16 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca   1  1 1 1 3   7 
Piliostigma reticulatum     1      1 
Boscia senegalensis            
Calotropis procera            
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis 1  2 3 7  2 2 2  19 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea            
Tamarindus indica            
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Ziziphus spina-christi            
total 1 2 3 6 12 5 7 5 2  43  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
 
Table 10: West El Fula area  / summer 
Transect  10 
 
quadrats 1 2 3 4 5 6 7 8 9 10 Total
species /            
Acacia mellifera            
A. nilotica subsp astringens     2    1 2 5 
A. senegal            
A. seyal            
Adansonia digitata            
Albizzia amara 1      1   1 3 
A. anthelminthica            
Anogeissus leiocarpus            
Balanites aegyptiaca  2 3 1 2 3  2  3 16 
Piliostigma reticulatum            
Boscia senegalensis            
Calotropis procera    1       1 
Combretum adenogonium            
Cordia abyissinica            
Grewia mollis            
G. tenax            
Guiera senegalensis  2 2        4 
Loranthus curviflorus            
Maerua crassifolia            
Sclerocarya birrea        1   1 
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Tamarindus indica  1         1 
Ziziphus spina-christi 5 2 1        8 
total 6 7 6 2 4 3 1 3 1 6 39  
 
 
Empty cells  = no species present 
Number of trees and a shrubs/ quadrat 
 
Table 11: North  area  / summer 
Transect  11 
 
quadrats 1 2 3 4 5 6 7 8 9 10 11 Total
species /             
Acacia mellifera             
A. nilotica subsp astringens             
A. senegal             
A. seyal             
Adansonia digitata             
Albizzia amara             
A. anthelminthica             
Anogeissus leiocarpus             
Balanites aegyptiaca  1 2      1  4 8 
Piliostigma reticulatum             
Boscia senegalensis             
Calotropis procera 4 2          6 
Combretum adenogonium        2 1   3 
Cordia abyissinica             
Grewia mollis             
G. tenax             
Guiera senegalensis             
Loranthus curviflorus             
Maerua crassifolia             
Sclerocarya birrea             
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Tamarindus indica             
Ziziphus spina-christi             
total 4 3 2  0 0  2 2 0 4 17 
 











Number of annuals and perennials 
per  quadrat 
Table 1: High area / Rainy season 
Transect 1: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum             
Acalypha indica     1       1 
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera   15         15 
Aristida adscensionis 5 3 1  10  1  4  6 30 
Boerhavia  repens      5       5 
Borreria compacta             
Brachiaria  eruciformis             
B. mutica             
Cenchrus biflorus               
C. ciliaris               
Chloris gayana               
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C.  virgata              
Cleome gynandra             
Cleome scaposa   35 3  5      3  46 
Corchorus fasicularis       1   1    2 
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium               
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica  1          1 
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana  1          1 
I. cosinosperma             
Mollugo nudicaulis   6       6    12 
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 1: 
Plantago stricta             
Polycarpus corumbosa    1        1 
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis   145 131 174 159 97 83 29 49 23 156 109 1155 
Senna alexandrina              
S. italica             
S. obtusifolia  2 3 7 4 4    6  2 28 
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei    2 10        12 
Stylosanthes flavicans             
Tribulus terristeris 2  2        3 7 
Waltheria indica             
Xanthium brassilicm             
Zornia glochidiata                
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Total 195 142 201 179 118 83 30 56 33 159 120 1316 
 



















Number of annuals and perennials 
per  quadrat 
 
Table 2: High area / Rainy season  
Transect 2: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum             
Acalypha indica     8   3    11 
Acanthospermum hispidum          20  20 
Achyranthes aspera           5  3 8 
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis  49 80 14 46 121 70  130   510 
Boerhavia  repens              
Borreria compacta        3    3 
Brachiaria  eruciformis             
B. mutica             
Cenchrus biflorus               
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C. ciliaris               
Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa      2        2 
Corchorus fasicularis      3    7    10 
Crotalaria saltiana      1   1    2 
Cyperus rotundus             16 16 
Dactyloctenium aegyptium          4 25   29 
Echinochloa colonum    11   4 8    23 
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa    4        4 
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum            2  2 
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae    11   4 8    23 
 
Cont. Table 2: 
Plantago stricta             
Polycarpus corumbosa             
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis   96 9   3       108 
Senna alexandrina              
S. italica             
S. obtusifolia  3  2 13 7   5 7  11 48 
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei              
Stylosanthes flavicans             
Tribulus terristeris         2   2 
Waltheria indica             
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Xanthium brassilicm         2   2 
Zornia glochidiata            5 2 7 14 
Total 99 58 82 59 65 121 78 39 176 24 37 838 
 


















Number of annuals and perennials 
per  quadrat 
 
Table 3: medium area / Rainy season  
Transect 3: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum             
Acalypha indica             
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis             
B. mutica             
Cenchrus biflorus               
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C. ciliaris               
Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis   1           1 
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium               
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae    1        1 
 
Cont. Table 3: 
Plantago stricta             
Polycarpus corumbosa             
polygala erioptra   5         5 
Pupalia lappacia    1         
Schoenefeldia gracilis               
Senna alexandrina              
S. italica             
S. obtusifolia   1          1 
S. occidintalis             
Sesbania sesban               
Sida alba        1     1 
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei  2           2 
Stylosanthes flavicans             
Tribulus terristeris             
Waltheria indica             
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Xanthium brassilicm             
Zornia glochidiata                
Total 3 1 5 2   1     12 
 


















Number of annuals and perennials 
per  quadrat 
Table 4: medium area / Rainy season 
Transect 4: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum        4    4 
Acalypha indica    3        3 
Acanthospermum hispidum             
Achyranthes aspera        2      2 
Alysicarpus glumaceus              
Amaranthus graecizans   1 1        2 
Ammannia baccifera             
Aristida adscensionis  5  18 3  3  4 3  36 
Boerhavia  repens              
Borreria compacta      5      5 
Brachiaria  eruciformis             
B. mutica             
Cenchrus biflorus               
C. ciliaris               
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Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis   3    6   2    11 
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium               
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum 1  3     15    19 
Indigofera hochstetteri      5 1       6 
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma  3          3 
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 4: 
Plantago stricta 4           4 
Polycarpus corumbosa             
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis               
Senna alexandrina              
S. italica             
S. obtusifolia    7         7 
S. occidintalis             
Sesbania sesban               
Sida alba    1 2 14  1 3    21 
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei         4    4 
Stylosanthes flavicans             
Tribulus terristeris         3 3  6 
Waltheria indica             
Xanthium brassilicm             
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Zornia glochidiata                
Total 8 8 12 29 24 7 4 28 7 6  133 
 



















Number of annuals and perennials 
per  quadrat 
Table 5: flat  area / Rainy season  
Transect 5: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum 23 15  4 1  1     44 
Acalypha indica             
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus           1  1 
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis             
B. mutica 27 2 5 11  12 2 9 172   240 
Cenchrus biflorus   30 10  25  7 4     76 
C. ciliaris     27   1      28 
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Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis               
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium   25     2      27 
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata       1       1 
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 5: 
Plantago stricta             
Polycarpus corumbosa   2         2 
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis     2         2 
Senna alexandrina              
S. italica             
S. obtusifolia  4 1  3  5  2    15 
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum   2         2 
Striga hermonthica       4      4 
S.  passargei              
Stylosanthes flavicans         2   2 
Tribulus terristeris             
Waltheria indica             
Xanthium brassilicm             
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Zornia glochidiata                
Total 86 13 38 39 1 31 6 11 174 1  444 
 
 



















Number of annuals and perennials 
per  quadrat 
Table 6: flat  area / Rainy season  
Transect 6: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum  2 7  12   13    34 
Acalypha indica             
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis             
B. mutica             
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Cenchrus biflorus               
C. ciliaris               
Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis               
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium               
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri       1       1 
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 6: 
Plantago stricta             
Polycarpus corumbosa             
polygala erioptra             
Pupalia lappacia     1       1 
Schoenefeldia gracilis   2 29 33    70     134 
Senna alexandrina              
S. italica             
S. obtusifolia              
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum  1     4     5 
Striga hermonthica              
S.  passargei              
Stylosanthes flavicans             
Tribulus terristeris             
 181
Waltheria indica             
Xanthium brassilicm             
Zornia glochidiata        47    119   166 
Total 2 32 40  61  74 13 119   341 
 
 

















Number of annuals and perennials 
per  quadrat 
Table 7: low area / Rainy season  
Transect 7: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum 39 5 150 72 1 22 41  17 3 350 39 
Acalypha indica             
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis     12 57    1 70  
B. mutica             
Cenchrus biflorus   1  7 23   45 6   82 1 
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C. ciliaris               
Chloris gayana       5      5  
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis               
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium    2      18 28  48  
Echinochloa colonum     5 21  1  1 28  
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 7: 
Plantago stricta             
Polycarpus corumbosa             
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis               
Senna alexandrina              
S. italica             
S. obtusifolia  1 1    12 3 3   20 1 
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei              
Stylosanthes flavicans             
Tribulus terristeris             
Waltheria indica             
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Xanthium brassilicm             
Zornia glochidiata                
Total 41 8 157 95 23 112 89 28 45 5 603 41 
 
 


















Number of annuals and perennials 
per  quadrat 
Table 8: low area / Rainy season  
Transect 8: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 Total 
Abutilon mauritianum  7 6  27 13 17 10 27  107  
Acalypha indica             
Acanthospermum hispidum             
Achyranthes aspera               
Alysicarpus glumaceus              
Amaranthus graecizans             
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis 3       9   12 3 
B. mutica             
Cenchrus biflorus   1 15    42 14 7 8  87 1 
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C. ciliaris               
Chloris gayana   4  1        5 4 
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis               
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium   3  13  23   25   64 3 
Echinochloa colonum             
Eragrostis megastachya   2          2 2 
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus              
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 8: 
Plantago stricta             
Polycarpus corumbosa             
polygala erioptra             
Pupalia lappacia             
Schoenefeldia gracilis       16  36    52  
Senna alexandrina              
S. italica             
S. obtusifolia        1      
S. occidintalis             
Sesbania sesban               
Sida alba              
S. paniculata             
Sorghum arvndinacum             
Striga hermonthica              
S.  passargei              
Stylosanthes flavicans             
Tribulus terristeris             
Waltheria indica             
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Xanthium brassilicm             
Zornia glochidiata                
Total 13 22 20  66 55 68 51 35  330 13 
 



















Number of annuals and perennials 
per  quadrat 
Table 9: low area / Rainy season  
Transect 9: 
 Quadrats  
Species 1 2 3 4 5 6 7 8 9 10 Total   
Abutilon mauritianum  13 49   14     76   
Acalypha indica              
Acanthospermum hispidum              
Achyranthes aspera                
Alysicarpus glumaceus               
Amaranthus graecizans              
Ammannia baccifera             
Aristida adscensionis             
Boerhavia  repens              
Borreria compacta             
Brachiaria  eruciformis         1  1  
B. mutica     59 120 67    246  
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Cenchrus biflorus    3 37    21    61  
C. ciliaris               
Chloris gayana               
C.  virgata              
Cleome gynandra             
Cleome scaposa               
Corchorus fasicularis               
Crotalaria saltiana              
Cyperus rotundus               
Dactyloctenium aegyptium               
Echinochloa colonum             
Eragrostis megastachya               
Euphorbia indica             
Fimbristylis bis-umbellata               
Hibiscus cannabinus          2  2  
Hordium jubatum             
Indigofera hochstetteri               
Ipomoea acanthocarpa             
I. cordofana             
I. cosinosperma             
Mollugo nudicaulis               
Ocimum basilicum               
Oryza longistaminata              
Panicum turgidum               
Pilycoseplata acaciae             
 
Cont. Table 9: 
Plantago stricta              
Polycarpus corumbosa            . 
polygala erioptra              
Pupalia lappacia              
Schoenefeldia gracilis     20 3 7      30   
Senna alexandrina          4  4   
S. italica              
S. obtusifolia   4         4   
S. occidintalis              
Sesbania sesban                
Sida alba               
S. paniculata              
Sorghum arvndinacum              
Striga hermonthica               
S.  passargei               
Stylosanthes flavicans             
Tribulus terristeris         1  1  
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Waltheria indica         5  5  
Xanthium brassilicm             
Zornia glochidiata                
Total  20 106 3 66 134 88  13  430  
 




















Number of annuals and perennials 
per  quadrat 
Table 10: West El Fula area / Rainy season  
Transect 10: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 Total 
Abutilon mauritianum 2          2 
Acalypha indica            
Acanthospermum hispidum            
Achyranthes aspera              
Alysicarpus glumaceus             
Amaranthus graecizans            
Ammannia baccifera            
Aristida adscensionis  2         2 
Boerhavia  repens             
Borreria compacta            
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Brachiaria  eruciformis            
B. mutica            
Cenchrus biflorus              
C. ciliaris              
Chloris gayana              
C.  virgata             
Cleome gynandra            
Cleome scaposa              
Corchorus fasicularis              
Crotalaria saltiana             
Cyperus rotundus              
Dactyloctenium aegyptium        23   10  33 
Echinochloa colonum            
Eragrostis megastachya              
Euphorbia indica            
Fimbristylis bis-umbellata              
Hibiscus cannabinus             
Hordium jubatum            
Indigofera hochstetteri    2         2 
Ipomoea acanthocarpa            
I. cordofana            
I. cosinosperma            
Mollugo nudicaulis              
Ocimum basilicum              
Oryza longistaminata             
Panicum turgidum       2 92  22 2 77 195 
Pilycoseplata acaciae            
 
Cont. Table 10: 
Plantago stricta            
Polycarpus corumbosa            
polygala erioptra            
Pupalia lappacia            
Schoenefeldia gracilis    4  12 2 17 125 42 11 35 248
Senna alexandrina             
S. italica            
S. obtusifolia  2 1          
S. occidintalis            
Sesbania sesban              
Sida alba             
S. paniculata 2          2 
Sorghum arvndinacum            
Striga hermonthica             
S.  passargei           5 5 
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Stylosanthes flavicans            
Tribulus terristeris            
Waltheria indica            
Xanthium brassilicm            
Zornia glochidiata               
Total 10 13  12 4 132 125 64 23 117 500
 



















Number of annuals and perennials 
per  quadrat 
Table 11: North El Fula area Rainy season 
Transect 11: 
 Quadrats 
Species 1 2 3 4 5 6 7 8 9 10 11 12 Total
Abutilon mauritianum 39 59  92 24 68 20  57 5 72 45 481 
Acalypha indica              
Acanthospermum hispidum 15 12  9  9  4 5   3 57 
Achyranthes aspera                
Alysicarpus glumaceus               
Amaranthus graecizans              
Ammannia baccifera              
Aristida adscensionis              
Boerhavia  repens               
Borreria compacta              
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Brachiaria  eruciformis  2           2 
B. mutica              
Cenchrus biflorus        7 13  17    37 
C. ciliaris                
Chloris gayana                
C.  virgata               
Cleome gynandra              
Cleome scaposa                
Corchorus fasicularis                
Crotalaria saltiana               
Cyperus rotundus                
Dactyloctenium aegyptium                
Echinochloa colonum 1            1 
Eragrostis megastachya       21        21 
Euphorbia indica              
Fimbristylis bis-umbellata                
Hibiscus cannabinus               
Hordium jubatum              
Indigofera hochstetteri                
Ipomoea acanthocarpa              
I. cordofana              
I. cosinosperma              
Mollugo nudicaulis                
Ocimum basilicum                
Oryza longistaminata               
Panicum turgidum                
Pilycoseplata acaciae              
 
Cont. Table 11: 
Plantago stricta              
Polycarpus corumbosa              
polygala erioptra              
Pupalia lappacia              
Schoenefeldia gracilis                
Senna alexandrina               
S. italica       1      1 
S. obtusifolia      16  5  2  7 23 53 
S. occidintalis 1 1           2 
Sesbania sesban              9 9 
Sida alba               
S. paniculata              
Sorghum arvndinacum              
Striga hermonthica               
S.  passargei               
Stylosanthes flavicans              
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Tribulus terristeris              
Waltheria indica              
Xanthium brassilicm  2   1    5   3 11 
Zornia glochidiata                 
Total 56 76  101 62 84 39 4 86 5 79 83 675 
 
















3- 1 Vegetation of the Study Area   
          The vegetation of the study area has been described as part of the 
vegetation of Sudan. The first major attempt to produce a description 
and map of the vegetation of the Sudan was in 1948 by Andrews, 
followed by a modified map by Smith (1949), and Shawki (1957) and 
then Harrison & Jackson (1958). Hance (1964) described the area as 
part of the vegetation of Africa where Schnell (1970) described it as part 
of the world vegetation. Lastly Noordijk (1984) and Wickens (1991) 
described the study area as part of the vegetation of Sudan. 
          Andrews (1948) described the study area as Acacia tall Grass forest 
with annual rainfall of 21"- 40"  (1"  = 25.4 mm) (Fig. 6). The dominant 
trees and shrubs were Balanites aegyptiaca (L.) Del., Acacia nubica Benth, 
Sclerocarya birrea  (A. Rich.) Hochst. , Boscia senegalensis  (Pers.) Lam. 
Ex Poir. , Hyphaene thebaica  (L.) Mart., Albizzia amara  (Roxb.) Boiv. , 
Tamarindus indica L., Acacia senegal   (L.) Willd. , Bauhenia rufescens L., 
with Combretum   Loefl. spp., Diospyros mespiliformis   Hochest. ex DC., 
Ximenia americana L., Prosopis africana  (Gill & Perr.) Taub. And  
Gardenia lutea Fresen. The dominant grasses and herbs were  Aristida 
funiculata Trin.& Rupr. , Blepharis linariifolia Pers., Ipomoea hispida 
(Vahl.) Roem. Et sch. and Asteracantha longifolia     ( L.) Nees.   
          According to Smith (1949), the study area belongs to Mixed 
Deciduous Fire –Swept Forest . The dominant species were  Albizzia 
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anthelmintica Borongn. A. amara (Roxb.) Bori., Dalbergia melanoxylon  







Fig. ( 6 ) Sudan vegetation map. (Andrews, 1948) 
         
Shawki (1957) reported that the study area belongs to low rainfall        
woodland savannah , subdivision Terminalia – Sclerocarya – Prosopis 
Savannah  woodland , with rainfall over 600 mm .  The dominant species were 
Terminalia laxiflora Engl. & Diels., Sclerocarya birrea (A. Rich.) Hochst .,  
Anogeissus leiocarpus Guill. &Perr. and Prosopis africana Guill &Perr. ) 
Taub., whereas  Tamarindus indica L. is usually associated with the 
dominants. In the dried part, small quantities of Guiera senegalensis 
J.F.Gmel, Acacia senegal (L.) Willd. , and Dalbergia melanoxylon  Guill. & 
Perr. have been found .  
          Harrison & Jackson (1958) described the vegetation of the study area 
as low rainfall woodland savannah on sand (Fig. 7). They divided this zone 
into three subdivisions, the area under study was exactly on the second 
division:  Combretum cordofanum  Engl. & Diel. Dabergia – Albizzia 
sericocephela  Savannah woodland . This zone occurs between 450- 600 
mm rainfall. The dominant tree species and shrubs were mostly  non-thorny: 
Combretum cordofanum Engl. & Diel. Dalbergia melanoxylon  Guill. & 
Perr. Guiera senegalensis J.F.Gmel,  Sclerocarya birrea (A. Rich.) Hochst. 
,Commiphora pedunculata (Kotschy & Pey.) Engl. , Lannea humilis (Oliv.) 
Engl., Terminalia laxiflora Engl. & Diels. , and Terminalia brownii Fresen. . 
Where Acacia senegal (L.) Willd. does occur ,it usually does so only as well 
defined patches, either following shifting cultivation or on the slopes down  
to depressions. Of the four most frequent dominant genera Combretum 
Loefl. And Guiera Juss. were associated more with softer sands and 
Dalbergia L. f with harder sands while Albizzia Duraz.  was associated with 
sand having a hardened  layer due to iron salts .The dominant grasses were 
Fig.(6) :Sudan vegetation map.(Andrews 1948) 
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Aristida pallida Steud.; Cenchrus biflorus Roxb.  and Aristida funiculata 




Fig. (7) Sudan vegetation map (Harrison  & Jackson, 1958) 
 
 (B. linariifolia Pers.) , Zornia diphylla (non Pers.) Broun & Massey P. P. 
and  Monechma hispidum Hochst.   
          Hance (1964) described  the vegetation of  the study area  as 
part of the vegetation of Africa and belongs  to  Acacia grass 
steppe and savannah with 14"-30"  (1" = 25.4mm) of average 
precipitation per year (Fig. 8) .  
          Schnell (1970) described the study area as part of the vegetation  of 
the world  and it belongs to Sahara – Zammbesian  in the broad zone of 
Boreo – Subtropical  zone of the world.             
          Noordijk  (1984) described the study area as Sahel savannah thorn 
scrub , with rainfall of  (300-600 mm) per year and with short annual grasses 
fewer than  1m. high and scattered trees up to 10 m. high. 
          According to Wickens  (1991) the study area belongs to Thorny 
Savannah and scrub on sand (Fig. 9). It was characterized by Acacia tortillis 
(Forsk.) Hayne and Leptadenia pyrotechnica (Forssk.) Decne., in the 
northern  and drier regions merging more or less imperceptibly with  Acacia 
senegal (L. ) Willd. which dominates the major area  of dunes and sand 
sheets. The dominant grasses were Eragrostis tremula Hochst. ex Steud.;  
Aristida  funiculata Trin.& Rupr., Aristida stipoides Lam. , Anthephora  spp. 
, Cenchrus biflorus Roxb. and Cymbopogon  nervatus  (Hochst.) Chiov. The 
latter often forms pure stands on poorly drained soils. Rainfall was between  
(250- 630 mm) per year . Fires swept through the vegetation of these sandy 
soils during the dry season and they are unusual now because the vegetation 
has been so severely devasted by the combined effect of overgrazing and 
drought.  Bari (1992) studied the change in vegetation of the Sudan with 
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special reference to the savannah zone, and concluded that the agricultural 
practices, felling of trees, overgrazing, trampling , drop in well levels were 




Fig. (8) Vegetation map of Africa (Hance  1964) 
Fig.(9) Sudan vegetation map. (Wickens 1991). 
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